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Summer Crane Flies (Tipulidae) of the Mountain Lake Vicinity, Virginia 


George W. Byers 
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INTRODUCTION 

Crane flies (Diptera: Tipulidae) are common insects in 
almost any natural habitat in the Appalachian Mountains. 
One species or another may be found from early spring 
until well into autumn (and Chionea in winter). Like 
most nematocerous Diptera, the crane flies are associated 
with mesic environments such as are characteristic of 
most of the Appalachian region. Crane flies found in the 
vicinity of Mountain Lake, Virginia, are representative of 
the central and southern Appalachian fauna. They are 
primarily temperate-woodland species that are widespread 
in eastern North America or boreal species whose ranges 
extend southward along the Appalachian ridges where 
ecological conditions resemble those farther north at 
lower elevations. Only a few are essentially southern in 
distribution, reaching their northern limits in central 
Appalachian valleys. 

If Professor J. Speed Rogers (JSR), of the University 
of Michigan, had lived a decade beyond his untimely 
death in 1955, he might have published an account of his 
many collections of crane flies in the vicinity of Mountain 
Lake Biological Station (MLBS), in Giles County, 
western Virginia (see Fig. 1). After having visited the 
Station briefly (5 days) in 1935, he was invited to teach a 
course in general entomology there in 1939. (The course 
had been taught only twice before since the Station was 
opened in 1929.) Incidental to his teaching, in 1939, 
Rogers continued his search for crane flies, and during the 
years of World War II he took short summer vacations 
from his busy teaching and administrative schedule at the 
University of Florida to return to Mountain Lake in late 
June and early July 1943 and mid-July to late August 
1944. Again in May and June of 1946 and for a few days 
in late summer (early September) of 1947 he sought to 
learn what crane flies might be present before and after 
the dates of his earlier collections. 

It was Prof. Rogers who introduced me to the 
Mountain Lake region. On a hurried field trip from the 
University of Michigan, in spring 1949, when I was his 


laboratory assistant, we stayed at the still snow-covered 
Station and searched for crane flies in the much warmer 
valleys, on 6 and 7 April. 

My own collecting around Mountain Lake was under 
much the same conditions as Rogers’ of 1939 - that is, 
incidental to teaching at the Station. Beginning in 1961, 
I taught a course entitled “Biology of Insects,” in either 
the first or second five-week summer session, 16 times in 
the next 32 years, each summer collecting crane flies 
when there was an opportunity. This included collecting 
by net, usually on afternoon field trips to various habitats 
with my class, collecting at lights of Station buildings, 
and occasional collecting at lights in the town of 
Pembroke or elsewhere “in the valley.” 

Most of the collections made by both Prof. Rogers 
and me were along what could be considered an 
altitudinal transect, from the New River near Pembroke 
and Goodwins Ferry (elevation 503-515 m, or 1650-1700 
ft), up over Salt Pond Mountain and Big Mountain (elev. 
1250 m, or 4100 ft, at Wind Rock), and down into the 
valley of Stony Creek (locally called Big Stony) in the 
vicinity of Kire (a village at elev. 820 m, or 2690 ft). This 
transect is wholly within the northeastern half 
(approximately) of Giles County, as the county is divided 
near mid-length by the New River. Many different 
habitats can be found on and near the described transect, 
and almost all are easily reached from the Biological 
Station, the most remote site (Goodwins Ferry) being only 
nine air miles (14.5 km) from the Station. 

REGIONAL CHARACTERISTICS 

In the part of Giles County including the places 
mentioned, ridges of the Appalachian Mountains are 
oriented northeast-southwest, in general. The county here 
lies between two such ridges, Peters Mountain on the 
boundary of Virginia and West Virginia and Gap 
Mountain on the border of Giles and Montgomery 
counties. This area is included in the Ridge and Valley 
Physiographic Province. Sandstone outcrops occur along 
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Fig, 1. Central eastern United States, showing location of 
study area in southwestern Virginia. 

the crests of the ridges, for example at Wind Rock (6.2 
km NNE of Mountain Lake), and form cliffs in some 
places, such as Bear Cliff (1.7 km east of the lake). 
Annual precipitation of about 40 inches (100 cm) 
contributes to growth of a generally mesic forest, much of 
which, however, was removed by the lumber industry in 
the early 20 th century and replaced by second-growth 
forest. Typical trees in this mesic forest on the upper 
slopes are white and red oaks ( Quercus alba and Q. 
rubra), other oaks, red maple ( Acer rubrum), striped 
maple ( Acer pennsylvanicum), basswood (Tilia 
americanum), yellow birch ( Betula lenta ), hickory ( Carya 
spp.), buckeye {Aesculus spp.), black gum ( Nyssa 
sylvatica ), and dogwood ( Cornus spp.). Chestnut 
(Castanea dentata ) was formerly an important tree in the 
area, but because of a blight it is represented now by 
rotting logs, stumps, and young “suckers” near those 
stumps. Here and there are Rhododendron thickets, and 
groves of hemlock ( Tsuga canadensis ), particularly near 
water, and in drier places localized stands of pine, 
especially white pine ( Pinus strobus ) and pitch pine 
(P. rigida). Kalmia latifolia is common, and a variety of 


herbaceous plants occur particularly near brooks and 
streams and other places where humus has formed. Ferns 
( Osmunda, Aspidium, Pteridium, and others), mosses, 
liverworts, and lichens are common throughout the forest. 

These ecological details give an impression of the 
region, but they tell little about the microhabitats in which 
larval tipulids live. Such things as shade, moisture, and 
decomposing organic matter are surely important in the 
larval life of most crane flies, in one way or another. 
Unfortunately, the immature forms of only a few species 
of North American tipulids are known and have had their 
habitats described. Reference is made, in the following 
list of species, to sources of information on the larval 
habitats. 

Crane fly collections from other areas in the 
Appalachians, as well as those from the Mountain Lake 
vicinity, indicate the species richness of these flies. In the 
Great Smoky Mountains National Park, for example, 
Alexander (1940) recorded 167 species (52 Tipulinae, 
1 Cylindrotominae, 112 Limoniinae, and 2 non-tipulid 
“crane flies”). Later, he reported 194 species from 
mountainous western North Carolina (54 Tipulinae, 
1 Cylindrotominae, 135 Limoniinae, and 4 others) 
(Alexander, 1941). On the Cumberland Plateau, primarily 
in eastern Tennessee, Rogers (1930) found 152 species 
(46 Tipulinae, 1 Cylindrotominae, 104 Limoniinae, and 1 
Ptychopteridae). Most of these species recorded by 
Alexander and Rogers are the same as those from the 
Mountain Lake area. 

MAIN COLLECTING SITES 

Mountain Lake (ML) itself seems a likely place from 
which to measure to the sites where most collecting of 
crane flies was done by either Rogers or me. With a 
surface area of approximately 100 acres (40 ha), it is a 
conspicuous physical feature on maps of the region. From 
the lake’s center (CML) of length and width, straight-line 
distances to most of these sites were measured on the 
U. S. Geological Survey map (Virginia-West Virginia 
Pearisburg Quadrangle, 1937 edition). Most elevations 
also were determined from this map. 

Bald Knob, 1330 m (4363 ft), highest point in the 
region, described by JSR as “rocky pasture”; not visited 
by GWB for collecting; 1.2 km (0.7 mi) slightly west of 
south from CML. 

Bear Cliff, 1189-1220 m (3900-4000 ft), southeast 
side of Salt Pond Mountain, facing approximately east; 
1.7 km (1.1 mi) east of CML; characterized by “rock 
houses” beneath overhanging ledges of sandstone; few 
collections here. 

Cascades, 900-870 m (2950-2854 ft). Little Stony 
Creek descends rapidly over rock ledges, into a narrow 
ravine north of Doe Mountain. The main cascade, 3.6 km 
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(2.2 mi) WNW of CML, is over 65 ft (20 m) high. 
Erosion has produced numerous moist, shaded surfaces 
beneath rock ledges, some overgrown with mosses and 
ferns; slopes beside creek are covered with mixed 
hardwoods and conifers, with herbaceous plants along 
margins of stream and trails. 

Clover Hollow, 716 m (2350 ft), is a long valley, 
southwest to northeast, between Johns Creek Mountain 
and Clover Hollow Mountain; site of most collections is 
near end of county road 601, about 6.9 km (4.2 mi) east of 
CML; mesic woods of oaks, maple, hickory, beech, 
buckeye; jewelweed (. Impatiens ) in seepage areas along 
brook. 

Cold Spring (in JSR notes as Newport Road Spring, 
Public Spring, Roadside Spring), 2.5 km (1.5 mi) 
southwest from CML (1.3 road miles downhill from Mt. 
Lake Hotel at south end of ML); 1052 m (3450 ft); a talus 
slope facing generally northwest; mixed deciduous forest 
with undergrowth of low herbaceous plants; mosses on 
rocks near spring. 

Doe Creek (upper part, where most collections were 
made), 945 m (3100 ft), 2 km (1.2 mi) southwest of CML; 
woods of oak, horsechestnut, basswood, maple, hickory; 
slopes beside brook steep, with areas of Impatiens, 
nettles, Eupatorium, brambles. 

Garden of the Gods, 1181 m (3875 ft), at north end of 
Mt. Lake; area of large rocks, shaded rock ledges, with 
abundant lichens, mosses, ferns; hemlock and 
Rhododendron common. 

Goodwin’s Ferry on New River at mouth of Spruce 
Run, 507 m (1662 ft); willow trees, box elder, some 
sycamore; “lush vegetation of river bank and flood plain” 
(JSR note). 

Hunters Branch, a brook flowing generally westward 
to join Pond Drain (1.8 km NNW of CML; its two 
tributaries are locally known as Mud Branch, coming 
from the vicinity of MLBS, and South Lork. 

Little Meadows, along Little Stony Creek, 945 m 
(3100 ft), 3.9 km (2.4 mi) northwest of CML; area of 
diverse vegetation: woods of white pine, red maple, 
white oak, black oak, wild cherry, with alder, azaleas, and 
some Rhododendron along creek; large areas of 
Dryopteris ferns, greenbriers ( Smilax spp.) common. 

Mountain Lake Biological Station (MLBS), 1174 m 
(3850 ft), about 2.3 km (1.4 mi) NNE of CML; nearly flat 
area with second-growth woods of white and black oaks, 
sugar maple, red maple, hickory, black gum, small 
chestnut trees; undergrowth of Dryopteris and bracken 
ferns, Vaccinium shrubs, greenbriers, grasses, and Carex, 
many broad-leaved herbaceous plants in more open areas. 
Mud Branch flows across south edge of Station grounds. 

Mud Branch, 1174 m (3850 ft); woods of second- 
growth oaks, some white pine, ericaceous shrubs, areas 
of ferns, grasses, and low, broadleaved herbaceous plants. 


Since 1967, Mud Branch has been dammed to form a 
pond near the main laboratory building of the MLBS; 
emergent vegetation quickly appeared at the pond’s 
margin. See also Hunters Branch. 

Pond Drain (Lake Drain in JSR notes), flows almost 
northward from NW end of Mountain Lake to join Little 
Stony Creek. 

Sinking Creek collections were actually made at two 
different sites but similar habitats: U. S. Highway 460 at 
crossing 7.4 km (4.6 mi) ESE of Pembroke, near Lucas 
Memorial Church, elevation 534 m (1750 ft), and at 
crossing of Virginia Highway 700 (near old covered 
bridge) 11 km (6.8 mi) ESE of Pembroke, 549 m (1800 
ft). At both localities the vegetation along the creek 
consisted of willows, sycamore, black locust, some elm 
and walnut, with undergrowth of Impatiens, nettle, giant 
ragweed (Ambrosia), fleabane, poison ivy, hog-peanut 
( Amphicarpa ). 

South Pork (see Hunters Branch), in JSR notes often 
referred to as “heads of South Fork” (1189 m); a short 
tributary of Hunters Branch. 

Tawny’s Cave, 595 m (1950 ft), or in JSR notes 
simply “cave,” about 0.15 mi (0.24 km) east of Highway 
700 crossing of Sinking Creek; no GWB collections here. 

White Pine Lodge, 968 m (3174 ft), near junction of 
Pond Drain and Little Stony Creek; few collections by 
JSR only. 

White Rocks Porest Service Campground, average 
907 m (2950-3000 ft), about 8.4 km (5.2 mi) NNE of 
CML; mixed woods of white oak, red oak, red and striped 
maples, yellow birch, hickory, hemlock, some white pine; 
understory of sassafras, dogwood, alder, Kalmia, 
Rhododendron', swampy areas near small stream (tributary 
of Stony Creek, or “Big Stony”) with skunk cabbage 
(Symplocarpus), ferns, some grasses; broad-leaved 
herbaceous plants on higher ground. 

Wind Rock, sometimes called Wind Rocks or Castle 
Rock (not to be confused with Castle Rock on the New 
River at Pembroke), 1250-1265 m (4100-4150 ft), 6.2 km 
(3.8 mi) NNE of CML, on the Appalachian Trail. Woods 
of red, white, and black oaks, red, striped, and sugar 
maples, chestnut saplings to 20 feet (6 m) high, hickory; 
understory of young oaks and chestnut, shrubs of 
blueberry (Vaccinium), azaleas, brambles (Rubus), 
gooseberry, and Kalmia-, leaf litter deep in some areas (as 
among ferns), absent in others; sandstone outcrops along 
crest of Potts Mountain, with mosses, lichens, and 
liverworts on shaded, usually moist surfaces. 

ORGANIZATION AND METHODS 

In the following list of species, most of the 
information is summarized from collections made in 
several different years, perhaps in different places and 
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somewhat different habitats. Specific localities and 
their ecological characteristics are mentioned when 
observations of a particular species collected there are in 
some way unusual or give useful information about the 
species’ distribution. Similarly, dates of collection are 
given only for month and day or span of days (i.e., year 
omitted) to indicate the seasonal occurrence of a species 
in the Mountain Lake region. When larval habitat is 
known, appropriate literature references are cited. 

Nearly all species found in the region are sufficiently 
widespread in eastern North America that they are briefly 
discussed and identified by taxonomic keys in C. P. 
Alexander’s (1942) chapter on Tipulidae in the Diptera of 
Connecticut. Reference to that important publication is 
made simply by the letters DC followed by the page 
number. The previously described geographic range of 
each species, often from the 1965 Catalog of the Diptera 
of America North of Mexico (Alexander, 1965; Stone et 
al., 1965), is indicated by the letters PR followed by 
names of states or regions, or provinces of Canada, that 
describe the known range. 

In the following account of species, I have used the 
system adopted by C. P. Alexander (1942, 1966, 1981), 
J. S. Rogers, and others. That is, the family Tipulidae 
includes three subfamilies: Tipulinae, Cylindrotominae, 
and Limoniinae. In recent years, all three have been 
elevated to familial status (Tipulidae, Cylindrotomidae, 
and Limoniidae), primarily by European dipterists, and 
the limoniines have been further subdivided into 
Limoniidae and Pediciidae. These changes in taxonomic 
status are not based upon new information about 
relationships. I still regard the crane flies (Tipulidae, 
sensu Alexander) as a coherent group. 

PRIMARY COLLECTIONS 

There are two major collections of Tipulidae from the 
Mountain Lake area. The collection and related notes by 
Rogers are in the Museum of Zoology, University of 
Michigan, Ann Arbor, Michigan. My collection, field 
notes, and rearing notes are in the Snow Entomological 
Division (formerly Snow Entomological Museum), 
Natural History Museum, University of Kansas, 
Lawrence, Kansas. The collection of Alexander, basis of 
much distributional data, is now in the National Museum 
of Natural History, Smithsonian Institution, Washington, 
D.C. 

DISTRIBUTIONAL RELINEMENTS 

There are 26 species distributed primarily in the 
northeastern United States and nearby Canada that have 
had their known ranges extended southward, usually by 
200 miles (320 km) or more, to the Mountain Lake area: 


Ctenophora ( Ctenophora ) apicata 

Nephrotoma calinota 

Tipula ( Yamatotipula ) tephrocephala 

Tipula (. Pterelachisus ) penobscot 

Tipula (Beringotipula) inclusa 

Tipula ( Lindnerina ) senega 

Tipula {Lunatotipula) hirsuta 

Tipula C Lunatotipula ) johnsoniana 

Tipula ( Lunatotipula ) monticola 

Phalacrocera tipulina 

Limonia ( Metalimonia ) novaeangliae 

Limonia ( Dicranomyia) profunda 

Antocha ( Antocha ) obtusa 

Ula paupera 

Pedicia ( Tricyphona) auripennis auripennis 
Pedicia ( Tricyphona ) autumnalis 
Dicranota ( Eudicranota) pallida 
Dicranota (. Rhaphidolabis) tenuipes 
Paradelphomyia ( Oxyrhiza) cayuga 
Limnophila ( Arctolimnophila ) subcostata 
Limnophila ( Euphylidorea ) fumidicosta 
Limnophila ( Euphylidorea) novaeangiliae 
Limnophila ( Euphylidorea) fratria 
Hexatoma ( Eriocera ) spinosa 
Gonomyia {Gonomyia) bidentata 
Ormosia ( Ormosia) nimbipennis 

Eight more characteristically southern species found 
farther north than their previously known ranges are: 

Limnophila ( Elaeophila ) seticellula 
Limnophila (. Euphylidorea) globulifera 
Hexatoma {Eriocera) aurata 
Rhabdomastix ( Sacandaga ) mediovena 
Erioptera {Psiloconopa) sweetmani 
Ormosia ( Ormosia) brevicalcarata 
Ormosia ( Ormosia ) townesi 
Molophilus (. Molophilus ) floridensis 

The ranges of three additional, more typically mid- 
western species, have been extended substantially to the 
east into the central Appalachians: 

Elliptera illini 

Erioptera (. Psiloconopa ) indianensis 
Ormosia ( Ormosia ) tennesseensis 

ANNOTATED CHECKLIST 

Family Tipulidae 
Subfamily Tipulinae 

1 . Leptotarsus (Longurio) testaceus Loew 

These unusually large crane flies are associated with 
small, sandy-bottomed brooks, at elevations of 700-1200 
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m, in which their larvae occur (Alexander, 1919: 191). 
They occasionally appeared at lights at MLBS. Collected 
10-12 and 24-29 June and 3-4, 18-20 July. DC-221, as 
Longurio testaceus. PR-New England southward through 
the Appalachian Mountains to northern Florida. 

A described difference between this species and L. 
rivertonensis (Johnson), in fact the key character that 
separates their respective subgenera, Longurio and 
Aeshnasoma, is that cell Mi is petiolate in the former but 
sessile in the latter. Both conditions occur in what 
otherwise appear to be identical specimens (females) 
taken at light, MLBS, only a few days apart. Both species 
have been recorded previously from Virginia. 

2. Ctenophora (Ctenophora) apicata (Osten Sacken) 

Of variable color, this fly is considered by some to be 
a wasp mimic. Only a few individuals taken in mixed 
hardwoods near MLBS, 24 July and 1, 8, 13-15, and 28 
August. Johannsen (1910) described the larva and pupa. 
DC-218. PR-southeastern Canada, New England, New 
York west to Minnesota; Virginia is thus a range 
extension. 

3. Ctenophora (Tanyptera) dorsalis Walker 

Another species showing variable color and possibly 
a wasp mimic. Rarely collected, in mixed hardwoods near 
Mountain Lake, 31 May and 17 June 1969. Larvae 
beneath bark of dead but only slightly decayed, fallen 
hardwood trees (Alexander, 1920: 988 as T. frontalis ). 
DC-217, as Tanyptera frontalis, T. fumipennis, T. 
topazina. PR-Newfoundland west to Minnesota and 
Illinois, south to North Carolina. 

4. Nephrotoma alterna alterna (Walker) 

Long recorded in dipterological literature as N. 
incurva Loew, this is a widespread and not uncommon 
species. Numerous collections in montane habitats (up to 
1175 m), 9-17 and 24-30 June, 8-9 and 22-31 July, 1-2,9, 
and 13 August. DC-229 as N. incurva. PR-Newfoundland 
west to Michigan, south to Missouri and northern Florida. 
A western race, N. alterna nexilis, is sometimes 
recognized, from Manitoba to northern British Columbia, 
south to Colorado (Oosterbroek, 1984: 147). 

5. Nephrotoma calinota (Dietz) 

Primarily a northern species, this close relative of N. 
punctum was rarely encountered in the Mountain Lake 
area, in low, herbaceous vegetation along Sinking Creek. 
One male and two females were taken on 18, 24, and 25 
June of three different years. DC-226. PR-New 


Hampshire west to northern Michigan, south to Indiana 
and western North Carolina (Oosterbroek, 1984: 171). 

6. Nephrotoma cingulata (Dietz) 

This conspicuously yellowish orange species is 
widespread in eastern North America, from near sea level 
to the Appalachians and beyond (Tangelder, 1983: 176). 
In some older literature it was confused with N. 
xanthostigma, a synonym of N. sodalis (Tangelder, 1983: 
172). Collections on 23-29 June, 18-30 July, 2-11 and 31 
August. DC-226. PR-Nova Scotia west to Minnesota, 
south to Arkansas and northern Florida (Tangelder, 1983: 
176). 

7. Nephrotoma eucera (Loew) 

Found primarily in valley habitats, in low to medium 
herbaceous growth. Collections on 23-27 May, 7-14,17- 
21 and 28 June, 23 July. Larvae in friable, humus- 
covered soil near a decayed stump (Young, 1978: 416, 
as N. euceroides; see Tangelder, 1983). DC-227. 
PR-Vermont west to South Dakota, south to Arkansas and 
Georgia (Tangelder, 1983: 146). 

8. Nephrotoma euceroides Alexander 

One male recorded for the Mountain Lake region by 
Tangelder (1983: 150), without date. DC-227. PR-Nova 
Scotia west to Minnesota, south to Tennessee and western 
North Carolina (Tangelder, 1983: 150). 

9. Nephrotoma ferruginea (Fabricius) 

There are surprisingly few records from the Mountain 
Lake vicinity for this commonest, most widespread 
species of North American Nephrotoma. Collections on 
26-27 May, 13-25 June, 3-5 July, 4 and 15-27 August, 6 
September. Because the larvae of N. ferruginea can be 
destructive in gardens, lawns, pastures, and wheat fields, 
feeding on rootlets of young plants, they long ago 
received the attention of economic entomologists (e.g., 
Hart, 1895; Malloch, 1917). Commoner at lower 
elevations, N. ferruginea has been found up to 1400 m 
in Giles County, usually in grassy areas. DC-227. 
PR-Newfoundland west across southern Canada, 
northwestward to southern Alaska, south into central 
Mexico, Oklahoma, Tennessee, and northern Georgia 
(see Map 1 in Oosterbroek, 1984: 127). 

10. Nephrotoma gnata (Dietz) 

Following Rogers (in Alexander, 1942) and 
Alexander (1965), I had regarded this locally rare form as 
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a synonym of N. macrocera and had so identified my four 
specimens of it (3 and 14 June, 12 July, and 3 August). 
Dietz had described gnata as a subspecies of N. 
macrocera ; Tangelder (1983: 170) raised it to species 
status. DC-230, as a subspecies or synonym of N. 
macrocera. PR-Massachusetts west to Iowa, south to 
Arkansas, Alabama, and northern Florida (Tangelder, 
1983: 170). 

11. Nephrotoma gracilicornis (Loew) 

Only occasionally collected (14 July, 1-4, 9, and 16 
August) in shaded, broadleaved vegetation (e.g., 
jewelweed, nettles); Clover Hollow (2350 ft, 716 m), Doe 
Creek (3100 ft, 945 m), MLBS (3850 ft, 1174 m). DC- 
228. PR-Newfoundland west to southern Manitoba, south 
to Missouri and western North Carolina (Tangelder, 1983: 
189). 

[Nephrotoma lugens Loew] 

This species has not been found in the vicinity of 
Mountain Lake, but its primarily northern range (Nova 
Scotia to Alberta, south to Montana, Iowa, and northern 
Virginia) also extends in the Appalachians to western 
North Carolina and eastern Tennessee. 

12. Nephrotoma macrocera (Say) 

Widespread in eastern United States and one of the 
more commonly collected tipulids in the Mountain Lake 
area, this species occurs at elevations from Sinking Creek 
(534 m) to Wind Rock (1250 m). At every site, the 
habitat was shaded, usually herbaceous growth but 
sometimes deep grass, beside flowing water or small 
marshy areas. Larvae in “wet to saturated silt, rill margins 
and marshes” (Rogers, 1933: 48). Dates of collection: 
19-30 June, 3,12-13, and 20-23 July, 1 August; there are 
also regional records for May. DC-229. PR-New 
Hampshire west to Michigan and eastern Nebraska, 
south to Oklahoma, Louisiana, and northern Florida 
(Tangelder, 1983: 169). 

13. Nephrotoma polymera (Loew) 

Primarily a boreal species, seldom collected as far 
south as western Virginia, this species has been taken in 
broadleaved plants near water (e.g., Sinking Creek). 
Collected on 30 May, 7, 13, and 28 June, 12 August. 
DC-232. PR-Nova Scotia west to North Dakota, south to 
eastern Kansas, Missouri, and North Carolina (Tangelder, 
1983: 154). 


14. Nephrotoma pedunculata (Loew) 

Two males and one female were reported from Giles 
County, presumably the Mountain Lake area, by 
Oosterbroek (1984: 180). DC-231. PR-Newfoundland 
west across southern Canada to Alberta, south to 
Pennsylvania and western Virginia (Oosterbroek, 1984: 
179). 

15. Nephrotoma sodalis (Loew) 

This unusually widespread species was collected 
in the Mountain Lake region only twice: 8 July and one 
without date, reported by Tangelder (1983: 184). 
DC-232. PR-Maine west to southern Manitoba, thence 
north-westward to central Alaska, south to New Mexico, 
northern Alabama, and Georgia (Tangelder, 1983: 184). 

16. Nephrotoma suturalis (Loew) 

Found in much the same habitats (i.e., grass and leafy 
vegetation, usually near a stream) as N.ferruginea, which 
it rather closely resembles. Larvae feed on grass rootlets 
(Rogers, 1933: 48). Oosterbroek recorded three males 
and three females from the area. He regarded N. suturalis 
as a subspecies (Oosterbroek, 1984:127), but I consider it 
a species distinct from the western N. wulpiana. DC-233. 
PR-New Jersey west to eastern Kansas, south to Texas, 
Louisiana, and southern Florida. 

17. Nephrotoma subalterna Oosterbroek 

Somewhat more southern than N. altema, this species 
was originally based largely on specimens from the 
Mountain Lake vicinity. Its habitats include Wind Rock, 
MLBS, Doe Creek, Cold Spring, and Bald Knob. 
Seasonal occurrence 13 and 19-30 June, 2, 9-13, and 26 
July, 1-14 August (Oosterbroek, 1984:147,148). DC-not 
included. PR-Appalachians, Virginia to northern Georgia 
and in cool ravines in Indiana. 

18. Nephrotoma tenuis (Loew) 

Primarily a northern species, N. tenuis also occurs 
southward along the Appalachian Mountains to northern 
Georgia and Alabama. It is a fairly common species in 
the Mountain Lake vicinity, from Clover Hollow upward 
to Bald Knob. Dates of collection: 5-6, 9-13, and 21-27 
June, 5-10 and 28-30 July, females only on 2, 6, and 31 
August. DC-233. PR-Nova Scotia west to Minnesota, 
south to Maryland near sea level; extends southward in 
mountains to Alabama (Tangelder, 1983: 193). 
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19. Nephrotoma virescens (Loew) 

Found most often on broadleaved herbaceous 
vegetation (nettles, jewelweed, Rubus brambles, etc.) and 
on ferns growing in mixed deciduous woods (oaks, 
maples, hickory, basswood, young chestnut, dogwood). 
Collected 19-26 June, 2 and 26-29 July, 4-8 and 14-15 
August. DC-234. PR-New Hampshire west to Michigan, 
northeastern Kansas, south to Alabama and northern 
Florida (Oosterbroek, 1984: 141). 

20. Dolichopeza (Dolichopeza) americana Needham 

Usually seen in its daytime resting places beneath 
overhanging rocks (as at Cascades), this mainly boreal 
species also occurs in other shaded, cool, montane 
habitats. Larvae in damp to relatively dry mosses (Byers, 
1961:792). Collected 5 and 23-27 June, 8-13 July. DC- 
210. PR-Nova Scotia and coastal Labrador west to 
southern Manitoba, central Alberta, and central Alaska, 
south to South Dakota (Black Hills), Arkansas, and 
northern Georgia (Byers, 1961: 791). 

21. Dolichopeza (Oropeza) carolus Alexander 

More often associated with montane rock outcrops 
and mesic forests than the superficially similar D. 
subalbipes. Larva unknown, probably in streamside 
mosses on soil. Adults collected on 3, 12-16, and 21-30 
June, throughout July, and 1-15 August. DC-211. 
PR-Maine west to Wisconsin, south to Indiana and in 
montane or other cool habitats to northern Florida (Byers, 
1961:803). 

[Dolichopeza (Oropeza) dorsalis (Johnson)] 

Although primarily a boreal species, D. dorsalis 
occurs southward through the Appalachian Mountains, 
and has been collected in western North Carolina, eastern 
Tennessee, and even northwestern Florida. It has not 
been found in the Mountain Lake vicinity but should be 
there, in marshy areas. 

22. Dolichopeza (Oropeza) johnsonella (Alexander) 

Collected beneath rock ledges (Cascades, etc.) but 
also in low vegetation along small streams near MLBS at 
about 1160 m, on 11, 17, and 25-30 June. DC-212. 
PR-New England and nearby Quebec southwest to 
western Arkansas, in southern Appalachians and 
northwestern Florida (Byers, 1961: 819). 


23. Dolichopeza (Oropeza) obscura (Johnson) 

Commonly found in shade of overhanging rocks, as at 
Cascades, but often in low, broad-leafed vegetation in 
mesic forests at several elevations. Larvae in a variety of 
mosses growing in moist habitats (Byers, 1961: 829). 
Adults taken on 13-30 June, 1-8, 12-17, and 26 July and 
1, 15, and 22-26 August. DC-212. PR-Nova Scotia west 
across southern Canada to western Alberta, south to 
eastern Kansas and Arkansas to northern Florida (Byers, 
1961:827). 

24. Dolichopeza Oropeza) polita (Johnson) 

Two geographic races of this species meet and 
intergrade at various places along the central Appalachian 
Mountains (Byers, 1961: 837). One such place is the 
vicinity of Mountain Lake, where the flies are usually 
associated with shaded niches beneath outcropping rocks 
(Cascades, Wind Rocks, Bear Cliffs, Garden of the Gods). 
Larvae in mosses, particularly those on rocks, less often 
in liverworts (Byers, 1961: 838, 849). Dates of collection 
of adults: 13,21-23, and 28-29 June, 2,13-15 July, 8 and 
16-21 August. DC-214 (eastern race). PR-Maine and 
adjacent Quebec west to Wisconsin, south to Indiana and 
northern Georgia. (There is also a western race.) 

[Dolichopeza (Oropeza) sayi (Johnson)] 

Has not been found in the Mountain Lake area, but 
this generally northern species has been collected 
somewhat farther south in the mountains of Virginia, in 
Russell County (Byers, 1961: 855). 

25. Dolichopeza (Oropeza) subalbipes (Johnson) 

Similar in coloration to D. carolus and sometimes 
found together with that species, usually in low 
herbaceous plants near water. Collected 31 May to 24 
June. Larvae in moist to wet mosses and a few liverworts 
(Rogers, 1933: 49). DC-215. PR-New Brunswick west 
to Minnesota, south to Louisiana and northern Florida 
(Byers, 1961: 869). 

26. Dolichopeza (Oropeza) subvenosa Alexander 

Described from Great Smoky Mountains, this species 
is fairly co mm on in the southern Appalachians. It is 
associated with rock outcrops particularly at high 
elevations (e.g., Wind Rock). Dates of collection: 4-17 
and 24-30 June, 9 July. DC-not included. PR-In moun- 
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tains from western Maryland (where its range overlaps 
that of D. venosa ) to northern Georgia (Byers, 1961: 878, 
891). 

27. Dolichopeza (Oropeza) tridenticulata Alexander 

Common in rock-ledge habitats but also in mesic 
woodlands in deep shade, occurs at middle to high 
elevations in Mountain Lake region. Collected 1 and 13- 
29 June, 2-13 and 20-31 July, 1-8 and 15 August. Larvae 
in rather dry mosses on rock, at tree bases, and on soil 
(Byers, 1961: 884). DC-215. PR-Maine west to southern 
Manitoba, south to Arkansas and northern Georgia 
(Byers, 1961: 883). 

28. Dolichopeza (Oropeza) walleyi (Alexander) 

Found in both rocky habitats and in shaded, low to 
medium herbaceous vegetation, usually near water. It has 
been collected from Goodwin’s Ferry on the New River to 
the vicinity of MLB S (1174 m), under humid to rather dry 
conditions. Larvae in moist to rather dry bryophytes 
(Byers, 1961: 902-903). Collected 7 and 18-28 June, 26 
August. DC-216. PR-Nova Scotia west across southern 
Canada to central Alberta, south to South Dakota (Black 
Hills), eastern Kansas, and northern Florida (Byers, 1961: 
899). 

29. Tipula (Trichotipula) algonquin Alexander 

Often found in deeply shaded places beneath 
overhanging rocks (Cascades, Bear Cliff), also along 
small montane brooks (Pond Drain, Cold Spring, Hunters 
Branch). Collected 3 and 20-28 July, 1-7,12-16, and 24- 
29 August, 3-4 September. DC-238. PR-Maine west to 
Michigan, south to Tennessee and North Carolina. 

30. Tipula (Trichotipula) oropezoides Johnson 

Usually swept from broadleaved herbaceous plants 
on damp to wet soil near heads of brooks, in upland 
woods near MLBS. Collected 21 and 28 May, 4-5 and 11 
June. DC-238. PR-Newfoundland west to Michigan, 
south to Tennessee and northern Florida. 

31. Tipula (Trichotipula) unimaculata (Loew) 

Rarely collected (at light, MLBS, and Doe Creek), in 
habitats similar to those of Tipula algonquin, 12-19 
August. The larvae, found in moist to wet mosses and 
liverworts, were described and illustrated by Gelhaus 
(1986: 170). DC-239. PR- Maine west to Michigan, 
south to Illinois and North Carolina. 


32. Tipula (Shummelia) hermannia Alexander 

A common species in streamside vegetation from 
Sinking Creek up to Wind Rock and down to Kire, 
collected 27-31 May, 1-20 and 23-30 June, throughout 
July, 1-15 and 19-26 August, 3-7 September. DC-262. 
PR-Newfoundland and New Brunswick west to 
Wisconsin, south to eastern Kansas, Tennessee, and 
northern Florida. 

33. Tipula (Shummelia) stenorhabda Alexander 

Some of the dates and places included under T. 
hermannia may pertain to specimens tentatively identified 
as this species. This form (based on shape of inner 
dististyle of male) is found especially in montane areas, 
such as near MLBS. 

34. Tipula (Shummelia) friendi Alexander 

Only one male and one female of this species 
collected from ferns and herbaceous plants near White 
Rock Branch, White Rocks Forest Service campground, 
2950 ft (900 m), 3 June 1977 (GWB #119). DC-262. PR- 
Massachusetts south to mountainous Tennessee and North 
Carolina. 

35. Tipula (Nobilotipula) collaris Say 

Occasionally found in lush vegetation on wet soil 
near brooks and seepages (Hunters Branch, Cold Spring, 
MLBS). Collected 21-22 and 31 May, 3-14 June. DC- 

239. PR-southern Quebec west to Michigan, south to 
South Carolina. 

36. Tipula (Nobilotipula) nobilis (Loew) 

Uncommonly swept from montane broadleaved 
vegetation in deciduous woods (MLBS at light, Mud 
Branch, upper Hunters Branch), 21-22 June. Gelhaus 
(1986: 152) described and illustrated the larva and its 
habitat at edges of shallow pools in decaying leaves. DC- 

240. PR-New Brunswick west to Michigan, south to 
western North Carolina. 

37. Tipula (Nippotipula) abdominalis (Say) 

Adults of this large crane fly are infrequently seen 
and rarely are collected more than one at a time, usually at 
lights. Larvae, in contrast, are commonly encountered by 
limnologists and others sampling decomposing plant 
material at edges of small streams (Sinking Creek, White 
Rock Branch) and ponds. The large larva has been 
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pictured and described, for example, in Peterson’s Larvae 
of Insects, Part II (1951: 279, Fig. D8, A, B), in the book 
by Merritt & Cummins (1996:Fig. 23.9), and in detail by 
Gelhaus (1986: 149). Adults found on 6, 12, 15, 20, 23 
August. DC-241. PR-Newfoundland west to Wisconsin, 
south to Kansas and Florida. 

38. Tipula (Platytipula) ultima Alexander 

Earliest emergence of adults of T. ultima barely 
overlaps the end of the second summer session at MLBS. 
Consequently, I never collected this species in the area; 
Rogers found it only on 15, 26, and 29 August, in habitats 
where the soil was moist to wet, vegetation lush. Larva, 
pupa, and their habitat were described by Young (1981), 
who collected the larvae from silty mud in a hillside 
seepage area. DC-260. PR-Nova Scotia west to 
Saskatchewan, south to Wyoming, Mississippi, and 
Florida. 

39. Tipula (Yamatotipula) caloptera Loew 

Apparently uncommon in the Mt. Lake area, this 
widespread species was collected at MLBS only on 19 
and 20 June; females were taken at light on 20 June. 
Larva is aquatic; see Gelhaus (1986) and Rogers (1933). 
DC-250. PR-Newfoundland west to Minnesota, south to 
Missouri and Llorida. 

40. Tipula (Yamatotipula) catawbiana Alexander 

Dr. Rogers collected this species on 20 May at Cold 
Spring; however, I never found it. It seems to be on the 
wing in June in western North Carolina (Alexander, 1941: 
289). DC-not included. PR-North Carolina and eastern 
Tennessee; new state record for Virginia and northward 
range extension. 

41. Tipula (Yamatotipula) cayuga Alexander 

A species of upland habitats, T. cayuga was collected 
along Pond Drain and Hunters Branch, also on Bald 
Knob, 17 and 23-27 June, 13 August. DC-250. PR- 
Newfoundland west to Michigan, south to Tennessee. 

42. Tipula (Yamatotipula) concava Alexander 

Occasionally found in low vegetation along Sinking 
Creek and at the south of Spruce Run on New River, 22, 
25 May, 18 June and 26 August, but once collected much 
higher, at MLBS, on 15 June. DC-251. PR-Maine west 
to Michigan, south to Missouri and Tennessee. 


43. Tipula (Yamatotipula) eluta Loew 

At light, MLBS, 2-3 July. DC-251. PR-New 
Brunswick west to Illinois, south to northern Llorida. 

44. Tipula (Yamatotipula) furca Walker 

I found this common, widespread species only rarely 
(12, 13, and 14 August), in a marsh habitat beside a small 
pond at MLBS; oddly, it was not collected by Rogers. 
DC-253. PR-Maine and Quebec west to Wisconsin, 
eastern Kansas, south to Texas and Llorida. 

45. Tipula (Yamatotipula) iroquois Alexander 

Collected from streamside vegetation along Pond 
Drain and near Little Stony Creek. Collected 23-24 and 
31 May, 8 June. DC-253. PR-Newfoundland south to 
North Carolina and Tennessee. 

46. Tipula (Yamatotipula) jacobus Alexander 

Collected at lights at MLBS, 16-30 June and 2 July, 
and from herbaceous vegetation along Hunters Branch 
and Mud Branch, 22-26 June, 7-9 July. DC-254. PR- 
Nova Scotia south to eastern Tennessee and Llorida. 

47. Tipula (Yamatotipula) strepens Loew 

A male collected beside Mud Branch, near MLBS, on 
17 June; identified with some question because of range 
(cf. T. calopteroides Alexander). DC-255. PR-Newfound- 
land west to Kansas, south to New Jersey. 

48. Tipula (Yamatotipula) tephrocephala Loew 

A boreal species taken at light at MLBS and from 
ferns and leafy vegetation along nearby Mud Branch on 
24 May, 8 and 21-23 June. DC-256. PR-Newfoundland 
west to Minnesota, south to Pennsylvania; thus the MLBS 
records are new for the region. 

49. Tipula (Yamatotipula) tricolor Labricius 

The most commonly collected species of the 
subgenus Yamatotipula in the Mt. Lake area, T. tricolor 
was flying 25-27 June, 2-7, 18-22, and 28-30 July and 5- 
12 August and was quite common on 30 July, both at 
lights (MLBS) and in streamside vegetation (Mud 
Branch). DC-257. PR-Maine and southern Quebec west 
to Minnesota, south to Arkansas and Llorida. 
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[Tipula (Vestiplex) longiventris Loew] 

This species has been found near Highlands, North 
Carolina (Alexander, 1941:294) and probably occurs in 
the Mountain Lake area but so far has not been collected 
there. 

50. Tipula (Pterelachisus) angulata Loew 

Only occasionally found in mesic woods near MLBS, 
such as near Mud Branch, or at light, on 19, 21, 23, and 
24 June. DC-270. PR-New Brunswick west to Minnesota, 
south to Illinois and New York. A subspecies, T. angulata 
cherokeana Alexander, was found at higher elevations in 
eastern Tennessee and western North Carolina. The 
specimens from western Virginia appear to belong to this 
southern subspecies. See Byers (1979: 607) concerning 
the possible synonymy of T. angulata and T. subfasciata 
Loew. 

51. Tipula (Pterelachisus) entomophthorae Alexander 

Collected fairly commonly in upland mesic woods 
(MLBS, Hunters Branch, Wind Rock), much less often 
at lower elevations (Sinking Creek). Collected 22, 30-31 
May, 1-4, 12, and 17-30 June, 2, 8, and 23-25 July. 
Occasionally taken at lights (MLBS). DC-270. PR- 
Labrador west to Alberta, south to Indiana and North 
Carolina. 

52. Tipula (Pterelachisus) penobscot Alexander 

I found this species only once - a male in low 
herbaceous plants at edge of woods near the pond at 
MLBS, on 23 June 1969. DC-272. PR-New Brunswick 
west to Alberta, south to Michigan and Pennsylvania. 
The known range is herewith extended southward in the 
Alleghanies, and this species added to the tipulid fauna of 
Virginia. 

53. Tipula (Pterelachisus) trivittata trivittata Say 

Found both at lower elevations (e.g., near Kire, about 
3 km north of Wind Rock, on Stony Creek, and in various 
more montane places (MLBS, Mud Branch, Bald Knob) 
among ferns and leafy vegetation. Dates of collection: 
23-27 May, 1-19 and 25-27 June, 9 July and 10 August. 
Gelhaus (1986: 147) commented that “most of the ... 
larvae of T. trivittata are from well-rotted logs and stumps 
(of deciduous trees), generally under the bark or under 
mosses.” DC-275. PR-Newfoundland west to Minnesota, 
south to Tennessee and South Carolina. 


54. Tipula (Beringotipula) borealis Walker 

Primarily a late summer species in upland mesic 
forest (MLBS, Hunters Branch, Pond Drain). Collected 
1-2 and 26 July, 5, 9-12, and 20-26 August, 4 September. 
DC-265. PR-Nova Scotia west to Minnesota, south to 
Kansas and South Carolina. 

55. Tipula (Beringotipula) inclusa Dietz 

Collected only once in the Mt. Lake vicinity, 
by Rogers, at the mouth of Spruce Run on the New River 
near Goodwins Ferry, on 26 August. DC-266. 
PR-Pennsylvania only; accordingly this is a new 
state record and southernmost known for this scarce 
species. 

56. Tipula (Lindnerina) senega Alexander 

This is primarily a boreal species, found rather 
commonly on 21-31 May, 1-8, 14-17, and 21-27 June, in 
several habitats near MLBS, such as Hunters Branch, 
Cold Spring, Clover Hollow, and Pond Drain. DC-272. 
PR-Newfoundland west to Alberta, south to Iowa and 
New Jersey; accordingly this is a new record for the state 
and a major extension of the known range south through 
the Appalachian Mountains. 

57. Tipula (Savtshenkia) ignobilis Loew 

Rarely taken in the Mt. Lake vicinity (Cascades, 
Pond Drain), on 11 June and 2 July. Larvae of T. ignobilis 
have been collected from wet mosses in shaded 
environments and were described and illustrated by 
Gelhaus (1986: 159). DC-267. PR-New Brunswick west 
to Illinois, south to Tennessee and North Carolina. 

58. Tipula (Lunatipula) apicalis Loew 

Most of my records of this distinctive fly are for the 
near vicinity of MLBS, although I once collected it at 
Wind Rock. Collected 2-3, 8-15, 19-21, and 29 June. 
Several collections were at lights. DC-283. PR-Nova 
Scotia west to Michigan, south to Tennessee and North 
Carolina. 

59. Tipula (Lunatipula) bicornis Forbes 

A fairly common species in most parts of its range 
but only found a few times at lower elevations in the Mt. 
Lake area, on 22 and 30 May, at Sinking Creek and 
Goodwin’s Ferry. DC-277. PR - New Brunswick west to 
Wisconsin, south to Kansas, Tennessee, and Virginia. 
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60. Tipula (Lunatipula) duplex Walker 

This is one of the commonest Tipulas in the Mt. Lake 
area, collected at a low elevation (Sinking Creek) and at 
middle to high elevations (Cold Spring, Hunters Branch, 
Wind Rock, Bald Knob). Often common at lights (e.g., 
1973). Extremely abundant in woods near MLBS in early 
July 1990. Collected 26 June, 2-7 and 18-30 July, 1-16 
August. Larvae “in moist, friable soil” beneath 
decomposing leaf litter or dead wood (Rogers, 1933:45). 
DC-285. PR-Nova Scotia west to Minnesota and Kansas, 
south to northern Florida. 

61. Tipula (Lunatipula) fuliginosa (Say) 

Rogers obtained most of his specimens at lights 
(MLBS); in 1969 I found this species common at Wind 
Rock, 19 June. Other dates 1 and 26-27 June. The larva 
was described and illustrated by Gelhaus (1986: 144) 
from specimens collected in oak-hickory woods from 
upper soil beneath “a thick layer of leaf litter.” DC-280. 
PR-New Hampshire and Ontario west to Kansas, south to 
North Carolina. 

62. Tipula (Lunatipula) hirsuta Doane 

Not recorded in the central Appalachians before, this 
large crane fly, similar to T. valida, was not uncommon in 
low vegetation and at lights at MLBS; also taken at Doe 
Creek, Cold Spring, and in Clover Hollow. Collected 
7-19 and 26-29 June. DC-287. PR-Vermont west to 
Wisconsin, south to Pennsylvania. While specimens from 
Virginia are thus a new state record, I have collected this 
species farther to the south and west, in Kentucky and 
Tennessee. 

63. Tipula (Lunatipula) johnsoniana Alexander 

Collected at light more often than in its natural 
habitat (e.g., Doe Creek) and only on 18, 24, 26, and 28 
June. DC-277. PR-Vermont, Massachusetts, and 
Maryland. Occurrence in southwestern Virginia 
constitutes a range extension of some 200 miles (320 km). 

64. Tipula (Lunatipula) mallochi Alexander 

Found only occasionally, but at elevations from 
Sinking Creek to Cold Spring to Bald Knob, in leafy 
herbaceous growth in woodlands. Dates of collection: 
23 and 31 May, 18-19 and 26-28 June. DC-289. 
PR- Maryland west to Missouri, south to northern 
Florida. 


65. Tipula (Lunatipula) monticola Alexander 

Not an uncommon species in such habitats as Cold 
Spring, Wind Rock, or Mud Branch and MLBS, taken on 
1-2, 11, and 14-26 June. DC-289. PR-Maine west into 
Ontario and south to Pennsylvania; thus the Mt. Lake 
records are new for the state and the southernmost known 
for the species. 

66. Tipula (Lunatipula) submaculata Loew 

In some years (e.g., 1990) T. submaculata was very 
co mm on on the grounds of MLBS in mid-June, and 
several mating pairs were collected. The species was also 
often taken at lights at MLBS. Dates of collection: 10-30 
June, 2-8 and 20 July. Found from Sinking Creek to Pond 
Drain and Hunters Branch. DC-290. PR-Nova Scotia 
west to Wisconsin, south to Tennessee and South 
Carolina. 

67. Tipula (Lunatipula) translucida Doane 

Occasional in the Mt. Lake area in low herbaceous 
vegetation, such as shaded, streamside plants along 
Sinking Creek; also at higher elevations. Collected 22 
May, 6-8, 18-19, and 28 June, 9 August. DC-290. PR- 
Pennsylvania west to Illinois, south to Oklahoma and 
South Carolina. 

68. Tipula (Lunatipula) tuscarora Alexander 

Collected once by Rogers, in vegetation along 
Hunters Branch, on 10 June. DC-291. PR-Maryland west 
to Missouri, south to South Carolina. 

69. Tipula (Lunatipula) valida valida Loew 

This large Tipula was collected at lights (MLBS, 12- 
21 June) more often than in its natural environment. In 
early morning of 14 and 15 June 1990, both males and 
females were numerous on the lawn of MLBS, but no 
mating pairs were seen (cf. T. submaculata, common in 
the same season). There was heavier rainfall than usual in 
spring 1990, which may have affected the abundance of 
crane flies in summer. Also collected at Cold Spring and 
Hunters Branch on 26 and 31 May, 10-19 and 26 June. 
An individual collected on 19 June had antennomeres not 
distinctly bicolorous; cf. T. valida atricornis Alexander 
(1941: 295) of western North Carolina. DC-291. PR- 
Newfoundland west to Minnesota, south to Illinois and 
North Carolina. 
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70. Tipula (Triplicitipula) flavoumbrosa Alexander 

Males of this species were taken at light (MLBS) on 
12, 14, and 17 June 1990, and a female on 16 June. 
A large male, probably of this species, with wing length 
25 mm, collected 14 June 1990, has atypical submedian 
teeth on sternum 8. These are slender, distinctly curved, 
and with somewhat twisted appearance, suggesting Tipula 
perlongipes Johnson, but the depressed median lobe in 
that species is not present. Rogers (1933: 45) described 
the larval habitat in northern Florida as “sandy loam 
of hammock floor, among roots of grasses and herbage” 
DC-286 (as Lunatipula). PR-Michigan west to eastern 
Kansas, south to South Carolina and Florida. 

71. Tipula (Triplicitipula) triplex Walker 

A very common crane fly in many parts of its wide 
range, it has appeared rather briefly near MLBS (Mud 
Branch, Hunters Branch, Cold Spring, and Sinking Creek) 
from 19 to 27 May and 7 and 14 June. Rogers (1933: 47) 
found larvae in “damp to wet surface soil of low wooded 
areas.” I have found the larvae in moist but never wet 
soil, near the surface, at the edge of woods or in nearby 
grassy areas. Gelhaus (1986: 173) described and 
illustrated the larva. DC-290 (as Lunatipula ). PR- 
Newfoundland west to Alberta, south to Wisconsin and 
Virginia. Alexander has described two subspecies from 
eastern Tennessee. 

Subfamily Cylindrotominae 

72. Phalacrocera tipulina Osten Sacken 

Two of the habitats in which Rogers collected this 
species were characterized by Sphagnum moss with 
nearby deep grasses and clumps of ferns. All three were 
shaded seepage areas. Dates of collection: 5,12, and 18 
June. The aquatic larvae were found by Rogers in 1920 
but never formally described; they resemble larvae of the 
European P. replicata (Alexander, 1920: 962, plate 83). 
DC-293. PR-Newfoundland west to Wisconsin, south to 
Pennsylvania. Rogers’ collections thus are new for the 
state as well as the southernmost known for the species. 

73. Liogma nodicornis (Osten Sacken) 

Adults were found at altitudes from Sinking Creek 
and Kire up to Hunters Branch and MLBS, in moist to 
boggy habitats. Dates: 13-14 and 21-25 June. I reared 
adults from larvae found in mosses ( Mnium punctatum 
and Hypnum cupressiforme ) beneath shrubs at MLBS. 
The larva was described by Alexander (1920: 969, plate 
85) and more recently by Alexander & Byers (1981: 180, 


fig. 65). Alexander (1919: 195) named a subspecies L. 
nodicornis flaveola from northern Virginia (near D.C.), 
based largely on minor color differences from the more 
usual specimens. In the Mt. Lake area, however, 
specimens vary; some could be assigned to one 
subspecies, some to the other. Brodo (1967: 105) 
accordingly synonymized subspecies flaveola with the 
nominate form. DC-295. PR-Newfoundland west to 
Alberta, south to Illinois, Tennessee, and North Carolina. 

Subfamily Limoniinae 

74. Limonia (Limonia) globithorax (Osten Sacken) 

Collected only in upland mesic woods along small 
streams (Pond Drain, Hunters Branch, Mud Branch), on 9 
and 21 June, 2-25 July, 1 and 23-29 August, 12 
September. Larvae in fungus growing on decomposing 
logs (Rogers, 1930: 29, as Dicranomyia ). DC-304. 

PR-Newfoundland west to Wisconsin, south to Tennessee 
and Llorida. 

75. Limonia (Limonia) indigena indigena (Osten 

Sacken) 

A common and widespread subspecies, found 
occasionally along Sinking Creek but often in lush 
vegetation in mesic woods at higher elevations (Cascades, 
Cold Spring, Hunters Branch, Pond Drain). Dates of 
collection: 4-30 June, 1-28 July, 4-17 and 23-29 August. 
DC-304. PR-Newfoundland west to Wisconsin, south to 
Iowa, Tennessee, and South Carolina. 

76. Limonia (Limonia) macateei (Alexander) 

Occasionally collected in lush vegetation in seepage 
areas along a small stream (Clover Hollow). There appear 
to be two distinct generations, based on collections of 7 
and 25 June and 22 and 29 August. Rogers reared adults 
of L. macateei from decomposed fungus ( Polyporus 
tsugae ?) that had dropped beside a rotten log at the 
Garden of the Gods site; fungus collected 20 July. Larvae 
from the slimy upper surface of the fungus and 
supposedly of this species have not been described. 
DC-305. PR-Maine west to Indiana, south to Tennessee 
and Llorida. 

77. Limonia (Limonia) maculicosta (Coquillett) 

This unusually widespread species was rarely 
collected in the Mt. Lake area, at light, MLBS, on 29 June 
and 1 August, and once (by Rogers) on the damp walls of 
Tawney’s Cave, in total darkness, 24 June. DC-305. 
PR-Vermont northwestward to Alaska, south to California 
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and Virginia. 

78. Limonia (Limonia) parietina (Osten Sacken) 

A primarily boreal species, said to be associated often 
with wooded cliffs (Alexander, 1942: 306) but taken only 
at light, at MLBS, on 15 June and 26 August. DC-306. 
PR-Maine west to Michigan, south to Illinois and North 
Carolina. 

79. Limonia (Limonia) tristigma (Osten Sacken) 

This common and widespread species was sometimes 
extremely numerous (Cascades, Bear Cliffs, Hunters 
Branch, etc.). I recorded it in field notes of 2 August 
1979, at Wind Rock, as present “by thousands, all 
through the woods, on rock cliffs, etc” Dates of 
collection: 22-23 June, many days between 2 and 30 July, 
1-27 August. Rogers reared adults from larvae found 
in thin, compact layers of black humus beneath mosses, 
on rocks, and on the underside of a decayed hemlock 
log (between log and loose bark) at Garden of the Gods. 
The larvae have not been described. Dr. Ritchie Bell 
found adults of L. tristigma on flowers of Angelica 
triquinata and supposed they were among the insect 
pollinators of that umbelliferous plant. DC-308. PR-New 
Brunswick west to Alberta, south to Tennessee and North 
Carolina. 

80. Limonia (Metalimnobia) annulus cinctipes (Say) 

A very widespread and often common crane fly, L. 
a. cinctipes has been surprisingly uncommon near 
Mountain Lake, with collections on 27 May, 1 and 9-19 
June, 28 July, and 20-25 August. Some individuals were 
taken at light (MLBS near Mud Branch). Rogers (1933: 
50) found the larvae “in fleshy fungi on wet rotten logs 
and stumps - mainly Poria or Polyporus - either in the 
body of the fungus or the mycelia-filled wood at its base ” 
DC-300. PR-Newfoundland west to Alberta, south to 
Mississippi and Florida. Two unusually large males 
(wings 22, 23 mm), apparently of this subspecies but 
lacking transverse bands on abdominal terga, were 
collected along Doe Creek (elevation 762 m) on 11 July 
1990. 

81. Limonia (Metalimnobia) fallax (Johnson) 

Collected at MLBS and upper Doe Creek, 27 May, 
17 and 26 June, 26 July, 4 and 14 August. Alexander 
(1920: 813) described both the larva and pupa. DC-301. 
PR-New Jersey west to Michigan, south to Oklahoma and 
North Carolina. 


82. Limonia (Metalimnobia) immatura (Osten Sacken) 

Adults were collected from shaded, streamside 
vegetation at very different elevations (Hunters Branch, 
Sinking Creek) on 25 May, 17 and 26 June, 1 and 26 July 
and 7-23 August. Larvae were found in fungus growing 
on a fallen log of horse chestnut lying across a small 
brook in Clover Hollow, later reared to adults. Larvae 
probably in fungi and decaying wood (Alexander,. 1920: 
810). DC-304. PR-Maine west to British Columbia, 
south to northwestern Florida. 

83. Limonia (Metalimnobia) novaeangliae Alexander 

My own collecting failed to yield this generally 
northern species, but Rogers recorded it on 18 June and 
12 August from Hunters Branch. DC-305. PR-Maine to 
New York; thus, Rogers’ records are new for the state, 
and represent a very extensive southward extension of the 
species’ known range. 

84. Limonia (Metalimnobia) triocellata (Osten Sacken) 

A common species in the Mt. Lake area, found 
chiefly among broad-leaved herbaceous plants and ferns 
along streams and on nearby slopes (Hunters Branch, 
Mud Branch, MLBS, Little Stony Creek, Sinking Creek), 
also taken at lights. Dates of collection: 28 May, 8-10 
and 21-30 June, 2-14 and 22-28 July, 1-5 and 12-30 
August, and 4-10 September. Larvae have been found in 
several kinds of fungi; larva and pupa were described by 
Malloch (1917) and Alexander (1920: 814, fig. 94). DC- 
308. PR-Nova Scotia west to Alberta, south to Tennessee 
and Georgia. 

85. Limonia (Discobola) annulata (Linnaeus) 

Present at several sites and on numerous dates, this 
species was never abundant; collected at Cascades, 
Hunters Branch, Mud Branch, MLBS (at light), etc., on 5 
and 24-28 June, 1-7 and 13 July, 1-2, 9-20, and 26 
August, 5 September. DC-309. PR-Newfoundland west 
to British Columbia, south to Oregon, Tennessee and 
Virginia; also widespread in Eurasia. 

I collected one female, at Cold Spring, 11 August, 
that fits the original description of L. nigroclavata 
(Alexander, 1942: 310), but considering the scant 
northern records (Maine to New York) for that species I 
regard this specimen as only a variant of L. annulata. 

86. Limonia (Rhipidia) domestica (Osten Sacken) 

Largely neotropical and only occasionally collected 
near Mt. Lake, in streamside vegetation (e.g., Sinking 
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Creek, Little Stony Creek); dates, 13 June, 1 and 29 
August. DC-328. PR-New Jersey west to Iowa, south to 
Texas and Florida and in the Neotropical Region. 

87. Limonia (Rhipidia) duplicata (Doane) 

Most often found in streamside vegetation (Pond 
Drain, Doe Creek, Mud Branch, Hunters Branch, Little 
Stony Creek, and MLBS at light). Dates of collection: 
27 May, 21-30 June, 2-7 and 19-31 July, 1-14 and 19-29 
August. DC-328, as L. maculata. The name maculata 
Meigen 1818 was found to be preoccupied, and for a time 
the species was known as L. lecontei (Alexander, 1940); 
however, that name has now been judged synonymous 
with L. duplicata (Doane, 1900). PR-Newfoundland 
northwestward to Alaska, south to California, Tennessee; 
also in the Palearctic Region. 

88. Limonia (Rhipidia) fidelis (Osten Sacken) 

Only scattered collections (MLBS, Hunters Branch), 
some at light, on 25 May, 28 June, 8 and 15-16 July. 
DC-328. PR-Nova Scotia west to Alberta, south to 
Oregon, Tennessee, and Florida. 

89. Limonia (Rhipidia) shannoni (Alexander) 

Rare in this region, collected only once, by Rogers, 
beside Pond Drain, on 23 August. DC-329. PR- 
Maryland west to Illinois, south to Florida; also 
neotropical. 

90. Limonia (Dicranomyia) divisa Alexander 

A fairly common crane fly in upland mesic woods, on 
low plants near streams (Hunters Branch, Mud Branch, 
Cold Spring, Clover Hollow); also taken at light (MLBS). 
Dates: 19 May, 6-9 and 20-27 June, 4, 9, and 28 July, 11 
August. On 4 August Rogers collected mosses from 
rocks in seepage areas of Clover Hollow, and a week later 
found seven adults of L. divisa as well as several 
L. morioides had emerged from these. The larvae have 
not been described. DC-315. PR-Massachusetts west to 
Iowa, south to Missouri and Florida; also in upper 
montane habitats of Greater Antilles. 

91. Limonia (Dicranomyia) gladiator (Osten Sacken) 

Collected only occasionally in late summer and 
chiefly at lower elevations (Goodwins Ferry, Spruce Run 
at New River, Little Stony Creek), on 26-29 August, 12 
September. DC-318. PR-Maine west to Alberta, south to 
Colorado and Georgia. 


92. Limonia (Dicranomyia) humidicola (Osten Sacken) 

I have found this species mainly in shaded, rocky 
habitats, such as the Cascades of Little Stony or Wind 
Rock; it was also found at Cold Spring and Goodwins 
Ferry. Dates: 22 and 27-30 May, 1 and 30 June, 9, 15, 
and 26 July, 3,14-16, and 28 August. DC-319. PR-Nova 
Scotia west to British Columbia, south to California, 
Tennessee, and South Carolina; also in mountains as far 
south as Central America. 

93. Limonia (Dicranomyia) liberta (Osten Sacken) 

This is probably the most frequently collected species 
of its genus and subgenus in North America, found at all 
elevations in the Mt. Lake area and in a variety of habitats 
(Goodwins Ferry, Sinking Creek, Clover Hollow, Hunters 
Branch, Mud Branch, MLBS). Dates: 19-28 May, 
6-9 and 21-26 June, 5, 10-12, and 22 July, 4, 13-18, and 
26-30 August. DC-320. PR-Newfoundland west to 
Manitoba, south to Oklahoma and Florida; also occurs in 
Bermuda. 

94. Limonia (Dicranomyia) morioides (Osten Sacken) 

Found chiefly at lower elevations in the region 
(Cascades, Sinking Creek, Goodwins Ferry). Dates of 
collection 22-30 May, 23 and 29 June, 11, 17, and 28 
August. Rogers reared several adults from mosses on 
rocks in seepage areas of Clover Hollow. Larvae not 
described, live in mosses; see L. ( D .) divisa, above. 
DC-321. PR-Nova Scotia northwestward to Alaska, south 
to Colorado and North Carolina. 

95. Limonia (Dicranomyia) profunda (Alexander) 

A largely boreal species, taken only in late spring 
(8-17 June) on meadows along Little Stony Creek. 
DC-321. PR-Newfoundland west to Quebec south to New 
York; accordingly our few records are new to the state 
and extend the known range far southward in the 
Appalachians. 

96. Limonia (Dicranomyia) pudica (Osten Sacken) 

Recorded from upland mesic woods (Mud Branch, 
Hunters Branch, Cold Spring) and at light (MLBS), on 
25-29 May, 2-13 and 20-28 June, and 30 August. 
DC-324. PR-Maine west to Michigan, south to Illinois 
and North Carolina. 

97. Limonia (Dicranomyia) pudicoides Alexander 

Rarely found in the area (12 July and 4 September) at 
MLBS and near the south fork of Hunters Branch. Rogers 
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(1930:30-31) described the larval-pupal habitat in detail. 
The larvae construct “gelatinous tubes among or beneath 
the saturated algae and mosses” He found the immatures 
“present in large numbers, scores of larvae and pupae in a 
square foot of algae.” DC-324. PR-Maine west to Indiana, 
south to Tennessee and North Carolina. 

98. Limonia (Dicranomyia) spinifera (Alexander) 

All collections of this species have been at upper 
elevations in the region (MLBS, Cascades, Hunters 
Branch, etc.). Dates: 14-26 July, 26-29 August. DC- 
324. PR-New Brunswick west to Michigan, south to 
North Carolina. 

99. Limonia (Dicranomyia) stulta (Osten Sacken) 

Although widely distributed, L. stulta was only 
occasionally collected but in several places (Cascades, 
Sinking Creek, Little Stony Creek, Cold Spring, Hunters 
Branch). Dates: 3,12, and 20-27 June, 6 July, 17 August. 
“The larval habitat is precisely that of... pudicoides and 
the larvae and pupae ... were abundant in the same mats 
of wet algae” (Rogers, 1930: 32). Alexander (1920: 822) 
described the larva. DC-325. PR-Maine west to 
Wisconsin, south to Georgia. 

100. Limonia (Dicranomyia) uliginosa Alexander 

Streamside herbaceous growth appears to be the 
habitat of this species, collected along Sinking Creek, 
Mud Branch, Hunters Branch, and meadows along Little 
Stony Creek. Dates: 30 May, 2 and 9-17 June, 10 July. 
DC-325. PR-Quebec west to Michigan, south to 
Tennessee and South Carolina. 

101. Limonia (Geranomyia) communis (Osten Sacken) 

Distribution of this and other species of the subgenus 
Geranomyia is probably strongly influenced by the 
availability of appropriate flower blossoms, but this has 
not been studied in detail. Only scattered records are 
available in the Mt. Lake area, such as near Sinking 
Creek. Dates of collection: 22 June, 22 July, 16 and 30 
August. DC-330. PR-Newfoundland northwestward to 
Alaska, south to California and Florida. 

Note: There has long been some confusion of this 
species with Limonia canadensis (Westwood), which 
occurs from Quebec west to Minnesota, south to Texas 
and northern Florida, and is likely to be found in the Mt. 
Lake vicinity. 


102. Limonia (Geranomyia) diversa (Osten Sacken) 

A widespread species only occasionally found in 
this region (Cascades, Cold Spring, Hunters Branch), on 
23 June, 9 and 16 July and 4 September. Adults were 
found, probably near larval habitats, where there are 
shaded rocks overgrown with algae and mosses. In 
Tennessee, Rogers (1930: 33) found larvae and pupae 
abundant in wet algae growing on shaded cliffs. The 
larva secretes a gelatinous tube and protrudes from it to 
feed at the algal surface. DC-330. PR-Maine west to 
Oregon, south to California and South Carolina. 

103. Limonia (Geranomyia) rostrata (Say) 

Rare in the Mt. Lake area and only twice collected at 
the shore of an artificial pond and near Mud Branch (both 
MLBS), on 7 and 19 August. Rogers (1930: 34) also 
found the adults uncommon, the larvae in wet mosses and 
liverworts on rocks or on soil of stream banks. DC-332. 
PR-Newfoundland west to Michigan, south to Louisiana 
and Florida; also in the Greater Antilles. 

104. Limonia (not placed in subgenus) fusca Meigen 

Collected from streamside vegetation, along Hunters 
Branch, Pond Drain, White Rock Branch, and Little Stony 
Creek, on 22 May, 14, 19 and 25-27 June, 25 July, 1-4 
and 20-24 August. DC-301. PR-Newfoundland west to 
Michigan, south to Georgia. 

105. Antocha (Antocha) obtusa Alexander 

Like other species of Antocha, this one is found in 
herbaceous vegetation along streams near places where 
the water flows swiftly among partially submerged rocks 
(mouth of Spruce Run at New River, Sinking Creek near 
Tawney’s Cave); also attracted to lights (Mud Branch 
vicinity). Dates of collection: 21-22 and 30 May, 8 and 
21-25 June, 2 July, 26 August. Larvae aquatic, in algae 
on rocks in riffles. DC-324. PR-Quebec west to Michigan, 
south to New York; these Virginia records are new for the 
state and represent a southward extension of about 500 
miles (800 km) along the Appalachians. 

106. Antocha (Antocha) opalizans Osten Sacken 

Collected from streamside vegetation (Sinking Creek, 
Little Stony Creek, Hunters Branch) and frequently at 
lights that are near water (MLBS, light trap near Hunters 
Branch). Dates: 22-27 May, 17-29 June, 4-10 July. Larva 
of Antocha sp. is illustrated by Alexander & Byers (1981: 
182, fig. 74). DC-335. PR-Maine west to Wisconsin, 
south to Georgia. 
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107. Antocha (Antocha) saxicola Osten Sacken 

Found in herbaceous streamside vegetation (Sinking 
Creek, Little Stony Creek, Big Stony Creek), particularly 
near riffles; also occasionally at lights. Dates: 22-29 
May, 7-11 and 18-24 June, 2, 11, and 18-22 July, 
30 August. Larvae and pupae were described by 
Alexander (1920: 803-805, plates 20-22). DC-335. 
PR-Newfoundland west to Michigan, south to Missouri 
and Georgia. 

108. Elliptera illini (Alexander) 

Rogers collected flies identified as this species at the 
Cascades of Little Stony Creek, certainly an appropriate 
habitat. He provided information about larval, pupal, and 
adult occurrence in the Cumberland Plateau region of 
Tennessee (Rogers, 1930: 25-27). Dates: 11 and 23 June. 
DC-336. PR-Tennessee, Illinois; Mt. Lake specimens 
extend the known range somewhat eastward, adding 
Virginia to the states inhabited by the species. 

109. Dicranoptycha germana Osten Sacken 

Collected from various streamside habitats (Little 
Stony Creek, Cascades, Hunters Branch, Pond Drain) in 
upland woods. Dates: 25 May, 17-28 June, 1-7 and 17 
July, 15 August. DC-327. PR-Quebec west to northern 
Minnesota, southward in Appalachian region to South 
Carolina. 

110. Dicranoptycha megaphallus Alexander 

Primarily a southern species, not found at higher 
elevations but in herbaceous growth along Sinking Creek, 
only on 4 and 24 June. The larva and pupa were described 
and well illustrated by Young (1987: 224). Rogers (1933: 
50) described the larval habitat as “moderately dry, 
plastic soil of well drained woods.” DC-337. PR-western 
Virginia west to eastern Kansas and Oklahoma, south to 
Louisiana and northern Florida. 

111. Dicranoptycha septemtrionis Alexander 

This late summer species was once collected by 
Rogers near the mouth of Spruce Run (Goodwins Ferry), 
and I occasionally took it at light (MLBS) and once near 
Doe Creek. Dates: 29 July, 9-12 and 25 August, 
5 September. DC-338. PR-Massachusetts west to 
southern Michigan and eastern Kansas, south to western 
North Carolina and northern Georgia. 


112. Dicranoptcha sobrina Osten Sacken 

Although this species is widespread in eastern United 
States, it has been found only twice near Mountain Lake, 
for example, near Sinking Creek, on 18 June and 2 July 
(not 18 June to 2 July; cf. Young, 1987: 250). Larval 
habitat, according to Rogers (1933: 50) is “moderately 
moist, rather friable soil of open woods.” DC-339. 
PR-Maryland west to northeastern Kansas, south to 
Alabama and central Florida. 

113. Dicranoptycha spinifera Young 

A co mm on spring and early summer species in the 
region, D. spinifera had been mistaken for D. 
acanthophallus by Rogers. Young (1987: 250) limited 
the type series to specimens collected near Mt. Lake. The 
habitat is herbaceous growth in mesic woodlands, at 
elevations from Sinking Creek and Clover Hollow up to 
MLBS and down to Kire (type locality is White Rock 
Branch, White Rocks Forest Service campground near 
Kire). Dates: 27-31 May, 2-28 June, 1-6 July. DC-not 
included; see Young (1987). PR-Pennsylvania to northern 
Georgia. 

114. Dicranoptycha tennessa Alexander 

Known only from the type locality in Knox Co., 
Tennessee, for 46 years, this crane fly was found by 
Young (1987: 252) to be widespread in the southeastern 
states. In the Mountain Lake area, its seasonal occurrence 
was described as 26 June to 15 July. DC-not included; see 
Young (1987). PR-Pennsylvania southwestward to 
Kentucky, south to Alabama and South Carolina. 

115. Dicranoptycha winnemana Alexander 

Only occasionally collected from low vegetation 
(Clover Hollow, Bald Knob), 9-15 July, according to 
Young (1987: 256). Rogers, in his notes, recorded 
D. winnemana also on 28 July and 4 August. He also 
described the larval habitat as “moist, friable surface soil 
of adult habitat, beneath leaf mould; larvae feed on 
rootlets of herbage.” 

116. Ula elegans Osten Sacken 

This widespread species has been collected near Mt. 
Lake only from upland habitats (Pond Drain, Garden of 
the Gods, Hunters Branch). Alexander (1942: 343) says 
of this genus “the immature stages ... are found in 
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decaying fungi,” and further notes that the adult flies are 
often swept from “low-growing evergreen shrubs in cold 
woods and ravines ” Dates of collection: 23-27 May, 
2-12 and 21 June, 22-28 August and 5 September. 
DC-343. PR-Nova Scotia northwestward to Alaska, south 
to Wyoming and South Carolina. 

117. Ula paupera Osten Sacken 

Like the previous species of Ula, widespread and 
essentially boreal (Pond Drain, Hunters Branch, Garden 
of the Gods), collected on 20-29 May, 5-9 June, 1 and 23- 
29 August, 3-10 September. See comments under Ula 
elegans. DC-344. PR-Newfoundland northwestward to 
Alaska, south to California, Wyoming, and New York. 
Records from the Mt. Lake area are thus new for the 
region. 

118. Pedicia (Pedicia) albivitta Walker 

Apparently an uncommon species near Mt. Lake, 
taken only twice by Rogers (Little Stony Creek, Hunters 
Branch) and twice by me (MLBS, at light); dates 15 June, 
26 July, 15 and 20-26 August, 4 September. DC-345. 
PR-Newfoundland west to Manitoba, south to Missouri 
and South Carolina. 

119. Pedicia (Pedicia) margarita Alexander 

Another seldom collected species (Hunters Branch, 
Cold Spring, MLBS - at light), taken on 21 May, 13-27 
June, 15 and 27 August. DC-346. PR-Newfoundland 
south to Tennessee (Great Smoky Mts.). 

120. Pedicia (Tricyphona) auripennis auripennis 

(Osten Sacken) 

Again, an uncommonly collected species with only 
scattered records, found near White Pine Lodge on upper 
Little Stony Creek, also at Cold Spring, on 24 and 30-31 
May and 3 June. DC-348. PR for the typical subspecies- 
Nova Scotia west to southern Ontario, south to New 
York. Alexander (1941: 299-300) described subspecies 
attenuata from mountainous western North Carolina and 
subspecies nephophila from the Great Smoky Mountains 
National Park, westernmost North Carolina and eastern 
Tennessee. The Virginia specimens appear to belong to 
the typical northern form. 

121. Pedicia (Tricyphona) autumnalis (Alexander) 

Had we remained longer at MLBS in the fall, we 
would surely have more records for this mainly boreal 
species that is not uncommon in its more northern range. 


Found in Moonshine Dell, near MLBS, 5 September. 
DC-348. PR-New Brunswick west to Ontario, south to 
Wisconsin and Pennsylvania. The Virginia record 
accordingly represents a significant range extension of 
about 400 miles (640 km) southward. 

122. Pedicia (Tricyphona) calcar (Osten Sacken) 

A fairly common late-spring species near upland 
streams (Hunters Branch, Mud Branch, 21-31 May, 4-10 
June). DC-349. PR-Newfoundland west to Wisconsin, 
south to South Carolina. 

123. Pedicia (Tricyphona) inconstans inconstans 

(Osten Sacken) 

By far the commonest Pedicia in the Mt. Lake region 
and throughout its range generally. Collected from 
Goodwin’s Ferry on the New River up to MLBS 
(Cascades, upper Little Stony Creek, Garden of the Gods, 
Hunters Branch, Cold Spring, Mud Branch, etc.). Dates of 
collection: 23 and 30 May, 12-17 and 21-28 June, 2-9 and 
14-26 July, 4-5 and 26-29 August, 4 and 10 September. 
According to Rogers (1930:36), the larvae occur in 
saturated silt where there is some flow of water through 
the soil. DC-349. PR-Newfoundland west to Minnesota, 
south to Missouri and Georgia. 

124. Pedicia (Tricyphona) vernalis vernalis 

(Osten Sacken) 

A few late-spring records, perhaps earlier spring at 
the elevation of Mountain Lake; collected near the lake 
and near Doe Creek, on 11-15 and 21 June. DC-354. 
PR-Newfoundland west to Ontario, south to Georgia. 

125. Dicranota (Eudicranota) pallida Alexander 

Dr. Rogers collected a specimen identified as this 
species at the Cascades, on 23 June. If correctly 
identified, it constitutes a new regional record. DC-355. 
PR-Maine and New Hampshire. Confirmation of this 
record will not only add another species to the tipulid 
fauna of Virginia, but also document a perhaps disjunct 
occurrence of D. pallida some 600 miles (965 km) 
southwest of the currently known range. 

126. Dicranota (Rhaphidolabina) flaveola 

(Osten Sacken) 

A somewhat common species in herbaceous 
vegetation near upland streams and springs (Mud Branch, 
Cold Spring), collected on 21-22 and 29-30 May, 12-14 
June and 13 July. Alexander (1942: 358) says “the larvae 
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live in wet earth.” DC-359. PR-Newfoundland west to 
Michigan, south in mountains to western North Carolina. 

127. Dicranota (Plectromyia) confusa (Alexander) 

Uncommonly collected from streamside herbage, in 
late spring, in montane habitats (Pond Drain, Mud 
Branch). Dates: 23-24 May, 1-5 June. DC-359. PR-New 
Brunswick west to Quebec, south in mountains to South 
Carolina. 

128. Dicranota (Rhaphidolabis) avis (Alexander) 

Scattered summer collections along upper Little 
Stony Creek and one of its tributaries (Hemlock Branch; 
also at Cascades), on 24-27 June, 17 July, 26-28 August. 
DC-361. PR-Maine southward in mountains to western 
North Carolina. 

129. Dicranota (Rhaphidolabis) cayuga (Alexander) 

This widespread species has rarely been collected 
near Mt. Lake (7 April and 27 August). Habitat is marshy 
areas with ferns and broad-leaved plants overhanging 
small brooks, both in Clover Hollow and at MLBS. 
DC-361. PR-Newfoundland northwestward to Alaska, 
south to Oregon, Colorado, and North Carolina. 

130. Dicranota (Rhaphidolabis) forceps (Alexander) 

Found in a variety of aquatic to marshy habitats 
at elevations from the mouth of Spruce Run near 
Goodwins Ferry up to Hunters Branch (also Pond Drain, 
Cold Spring). Dates: 20-30 May, 18 and 25 June, 12 and 
26 July. DC-361. PR-Nova Scotia west to Michigan, 
south to Tennessee. 

131. Dicranota (Rhaphidolabis) rubescens (Alexander) 

Rogers identified as this species a specimen collected 
in shaded vegetation overhanging a small brook just east 
of MLBS, on 5 September. While Alexander (1965) 
indicated the species was limited to New York, New 
England, and nearby Canada, he had earlier identified D. 
rubescens from two sites in western North Carolina 
(Alexander, 1941: 302). There is a possibility that all 
three records were based on somewhat atypical specimens 
of the very si mil ar D. cayuga. DC-364. PR-Nova Scotia 
south to New York and Massachusetts. 

132. Dicranota (Rhaphidolabis tenuipes (Osten Sacken) 

Although this species has, in parts of its range, two 
generations a year, all the records from the Mt. Lake 
vicinity are for late summer: 15-29 August, 5-7 


September. The flies were swept from shaded vegetation 
along small streams (Mud Branch, Hunters Branch, Pond 
Drain). DC-364. PR-New Brunswick west to Michigan 
and south to Maryland; accordingly, this occurrence of D. 
tenuipes is a new state record and southernmost for the 
species. 

133. Paradelphomyia(Oxyrhiza)americana (Alexander) 

Rogers recorded this late summer species only rarely 
(27 August, 4-5 September), in shaded herbaceous growth 
along small upland streams (south fork of Hunters 
Branch, Mud Branch). Larval habitat: see 
Paradelphomyia pleuralis. DC-367 (as Oxydiscus 
americanus ). PR-New Brunswick west to Michigan, 
south to South Carolina. 

134. Paradelphomyia (Oxyrhiza) cayuga (Alexander) 

An uncommon summer species at this latitude, taken 
in shaded herbaceous growth along Hunters Branch and 
near White Pine Lodge on Little Stony Creek, 19-29 
August. DC-367. PR-Maine west to Michigan, south to 
Pennsylvania; thus, Virginia records constitute a 
significant extension of range of about 400 mil es (640 
km). 

135. Paradelphomyia (Oxyrhiza) pleuralis (Dietz) 

Rather common in the vicinity of the Biological 
Station in late spring, 20-29 June; also along Hunters 
Branch and at Cascades of Little Stony Creek. Larvae, 
probably of this species, were said to occur in “organic 
silt along stream margins or in cool seepage areas” 
(Alexander, 1965:59). DC-367. PR-Nova Scotia west to 
Michigan, south to Florida. 

136. Epiphragma fasciapenne (Say) 

Commonest and most widespread of the North 
American members of its genus, found in shaded to partly 
shaded, broad-leaved vegetation at all elevations in the 
region (Sinking Creek, Cold Spring, Little Stony Creek, 
Hunters Branch, Mud Branch, and on trail to Bald Knob). 
Collected in late spring, 20-29 May, 8-30 June, 2 July. 
Larvae “in moist decaying wood” (Alexander, 1942:368). 
DC-368. PR-Newfoundland west to Alberta, south to 
Louisiana and Florida. 

137. Epiphragma solatrix (Osten Sacken) 

Only sporadically swept from much the same kind of 
habitats as E. fasciapenne (Sinking Creek, Goodwin’s 
Ferry, MLBS), on 22 May, 7 July, 2 and 26 August. 
Larvae in damp, rotten wood; sometimes found together 
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with larvae of E. fasciapenne (see Rogers, 1933:53 for 
more details). DC-369. PR-New York west to Missouri, 
south to Louisiana and Florida (also found in some parts 
of northern neotropics). 

138. Austrolimnophila (Austrolimnophila) toxoneura 

(Osten Sacken) 

A common mid-summer species taken by sweeping 
shaded herbaceous plants (Mud Branch, MLBS, Hunters 
Branch, Pond Drain, trail to Bald Knob, Wind Rock, Cold 
Spring, Little Stony Creek, Cascades, and down to 
Sinking Creek and Kire). Collection dates: 27-30 May, 
9-30 June, 1-19 and 25 July, 8 August. DC-373. 
PR-Newfoundland west to Wisconsin, south to Tennessee 
and North Carolina. 

139. Dactylolabis (Dactylolabis) cubitalis 

(Osten Sacken) 

In 1946, Rogers found this species together with 
blepharocerids “abundant” and resting on leaves of 
jewelweed ( Impatiens ) on a steep, shaded hillside above 
Sinking Creek, near Tawney’s Cave, on 22 May. I found 
it similarly abundant along upper Doe Creek, 3100 feet 
(945 m), in streamside vegetation, primarily jewelweed, 
and on rocks in the stream, on 27 May 1972. At that time, 
males and females were about equally numerous. 
DC-370. PR-New York west to Wisconsin, south to 
Indiana and North Carolina. 

140. Dactylolabis (Dactylolabis) hudsonica Alexander 

Rogers collected these flies resting on foliage of ferns 
and herbaceous plants growing in and near a seepage area 
at the foot of a talus slope, shaded by hemlock and 
hardwoods (Cold Spring). Dates of collection: 30-31 
May and 3 June. DC-370. PR-Newfoundland and 
Quebec, south to Tennessee and North Carolina. 

[Dactylolabis (Dactylolabis) pemetica Alexander] 

This species almost certainly occurs in the Mountain 
Lake area but so far has not been identified in our 
collections. DC-369. PR-Maine west to Ohio, south to 
western North Carolina. 

141. Pseudolimnophila (Pseudolimnophila) contempta 

(Osten Sacken) 

A common and widespread species, found in a 
variety of moist, woodland habitats (e.g., Hunters Branch, 
Sinking Creek), on shaded herbaceous vegetation; many 
dates, June through August. DC-375. PR-Newfoundland 


west to Michigan, south to Missouri and Florida. 

142. Pseudolimnophila (Pseudolimnophila) luteipennis 

(Osten Sacken) 

A widespread species occasionally collected from 
partially shaded ferns, grasses, and broad-leaved herbs, 
such as among alder shrubs in Little Meadows along 
Little Stony Creek, or a farm pond (Hoges Pond) near U. 
S. Highway 460 about 3.2 miles (5.2 km) east of 
Pembroke. Collection dates: 25 June, 3,11, and 26 July. 
DC-375. PR-Maine west to California, south to Florida. 

143. Prolimnophila areolata (Osten Sacken) 

Swept fairly commonly from shaded ferns and 
herbaceous plants in moist upland woods, in late spring 
and early summer. Collections along Mud Branch, 
Hunters Branch, Pond Drain, Garden of the Gods, etc., on 
19-26 May, 5, 13-14, and 19-28 June, 1-4 July. In his 
field notes (#109, Hunters Branch, 24 May), Rogers said 
of this species . appears to be emerging from the soil of 
moist spots in the valley floor—well away from the rill ” 
DC-371. PR-Newfoundland west to Wisconsin, south to 
Tennessee and North Carolina. 

144. Limnophila (Lasiomastix) macrocera (Say) 

A summer species usually found in vegetation near 
water (Mud Branch, MLBS, White Rock Branch) but 
occasionally elsewhere (Wind Rock, 4100 ft [1250 m]). 
Rogers (1933:54) found larvae of a southern subspecies 
of macrocera in “saturated organic silt” along margins of 
brooks and in seepage areas (see also Rogers, 1930:38). 
Collection dates: 17-29 June, 9-13 and 28-30 July, and 
5-12 and 20 August. DC-380. PR-Nova Scotia west to 
Michigan, south to Illinois and Florida. 

145. Limnophila (Lasiomastix) tenuicornis 

Osten Sacken 

A late spring and early summer species taken in a 
variety of moist habitats (Mud Branch, Hunters Branch, 
Pond Drain, Little Stony Creek, Clover Hollow, Kire). 
Dates: 24-29 May, 6-17 June. DC-381. PR-Nova Scotia 
and Ontario south to South Carolina. 

146. Limnophila (Eutonia) alleni Johnson 

This large Limnophila was only rarely collected. It 
occurred in upland deciduous woods, where it was swept 
from herbaceous undergrowth (Mud Branch, south fork of 
Hunters Branch), on 4, 15, and 25 June, and two females 
were taken at light (MLBS), on 19 June 1990 and 20 July 
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1992. DC-390. PR-New England, New York, and Ohio, 
according to Alexander (1965). Alexander (1941: 304) 
reported two specimens from the mountains of western 
North Carolina, but he later (Alexander, 1944: 129) 
determined these to belong to L. (E.) phorophragma 
Alexander, a species defined by the presence of a 
supernumerary cross-vein between R 5 and Mi and an 
unusually long abdomen. Neither of these applies to 
specimens from Mountain Lake, which can be regarded 
as new state records as well as the southernmost for the 
species. 

147. Limnophila (Prionolabis) rufibasis sedula 

Alexander 

Several records from sweeping shaded vegetation 
near small streams during the second half of May: Mud 
Branch, Hunters Branch, Cold Spring, near Little Stony 
Creek, etc., 19-30 May. DC-392 (as typical form). PR- 
mountainous western North Carolina, and eastern 
Tennessee; new state record for Virginia and northward 
range extension. 

148. Limnophila (Elaeophila) aprilina Osten Sacken 

Apparently rare in the Mt. Lake area; records from 
vicinity of Kire (793 m, 2600 ft.) and White Pine Lodge 
on Little Stony Creek (945 m, 3100 ft.), 27 May and 8 
June, respectively. DC-385. PR-Newfoundland south in 
Appalachian Mountains to South Carolina. 

149. Limnophila (Elaeophila) irene Alexander 

The few records of this species indicate a late spring 
to early summer occurrence (19-27 June, 8-10 July) and 
considerable elevational distribution (Sinking Creek, 
Little Stony Creek above the Cascades, Pond Drain) in 
streamside vegetation. DC-385. PR-Ontario and Michigan 
south to South Carolina. 

150. Limnophila (Elaeophila) johnsoni Alexander 

Alexander (1941: 304) found this species “only in 
the zone of northern hemlock,” above 3200 feet (975 m), 
in western North Carolina. While there is no clear 
hemlock zone in the Mountain Lake vicinity, there are 
patches of hemlock in or near some of the places where L. 
johnsoni was found (MLBS, Hunters Branch, Mud 
Branch, Pond Drain), all above 3700 feet (1128 m). 
Dates of collection: 23 May, 1-15 and 25-26 June. 
DC-386. PR-New Brunswick and Quebec south to eastern 
Tennessee and mountainous western South Carolina. 


151. Limnophila (Elaeophila) seticellula Alexander 

A species of the southern Appalachians, previously 
reported only from mountainous North and South 
Carolina. Swept from herbaceous growth along upland 
streams (Little Stony Creek, Pond Drain) in early 
summer (11-18 and 27 June, 17 July). DC-not included. 
PR-North and South Carolina; the Virginia records 
represent a northern range extension. 

152. Limnophila (Elaeophila) solstitialis Alexander 

Often collected in streamside-side vegetation (Mud 
Branch, Hunters Branch, MLBS at light, Cascades, Clover 
Hollow) in early summer (14-30 June, 1-20 and 28 July, 
4, 15, and 26 August). DC-386. PR-Maine west to 
Michigan, south to northern Llorida. 

153. Limnophila (Dicranophragma) angustula 

Alexander 

Numerous collections from herbaceous growth in 
several places in the area (Little Stony Creek, Mud 
Branch, MLBS, Hunters Branch, Pond Drain, Clover 
Hollow) during summer (17-28 June, 2-30 July, 2-27 
August). DC-382. PR-Newfoundland west to Michigan, 
south to eastern Tennessee and northern Llorida. 

154. Limnophila (Arctolimnophila) subcostata 

(Alexander) 

One of the more commonly collected species of 
Limnophila in the area, found along Hunters Branch,Pond 
Drain, and near Little Stony Creek (White Pine Lodge) in 
late spring. Dates of collection: 21-27 May, 4-18 June. 
DC-404. PR-Newfoundland west to Michigan, south to 
Pennsylvania, our specimens thus extending the range 
some 200 miles (320 km) southward. 

155. Limnophila (Atopolimnophila) laricicola 

Alexander 

Taken more often at lights (MLBS) than in its natural 
habitat (e.g., Mud Branch, Hunters Branch), on 9-30 June 
(11 different days), 1-11 and 18 July. DC-407 (as 
subgenus Limnophila ). PR-Newfoundland west to 
Michigan, south to Tennessee. 

156. Limnophila (Euphylidorea) adustoides Alexander 

Dr. Rogers swept this species from grasses and 
herbaceous plants growing beneath alder shrubs along 
Little Stony Creek above the Cascades on 8, 17, and 26 
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June. I found it among grasses and ferns along Mud 
Branch on 26 May and 20-24 June. It was never common. 
DC-397. PR-Massachusetts west to Indiana, south to 
Tennessee. 

157. Limnophila (Euphylidorea) albipes Leonard 

Found along Sinking Creek and at higher elevations 
(Little Stony Creek, Pond Drain, Hunters Branch) on 
several dates: 25-30 June, 1-7 and 14-26 July, 22 August. 
DC-405 (as sub genus Limnophila ). PR-Vermont south 
to South Carolina. 

158. Limnophila (Euphylidorea) fumidicosta Alexander 

Another primarily northeastern species found by 
Rogers near upper Pond Drain and near Little Stony 
Creek, only on 31 May and 18 June. DC-400. PR-Maine 
to New York; Mt. Lake specimens thus extend the known 
range at least 400 miles (640 km) southward. 

159. Limnophila (Euphylidorea) globulifera Alexander 

Occurs in several upland habitats, such as Cascades, 
Hunters Branch, and upper Pond Drain, in lush, shaded, 
broad-leaved vegetation. Collected 24-28 May, 6, 13, 
and 20-29 June, 1-2 and 13 July. DC-not included. 
PR-western North Carolina; Mt. Lake specimens extend 
the known range somewhat. 

160. Limnophila (Euphylidorea) niveitarsus 

Osten Sacken 

Found on a few dates in late spring (23-30 May, 2-6 
and 13-14 June), but also 22-27 June and 20 July, along 
Hunters Branch and at Wind Rock vicinity. DC-407 (as 
subgenus Limnophila ). PR-Massachusetts south to 
Tennessee and North Carolina. 

161. Limnophila (Euphylidorea) novae-angliae 

Alexander 

Collected at light (MLBS near Mud Branch) and near 
Little Stony Creek, on 8 and 23-26 June, 3 July. DC-402. 
PR-Maine and Quebec south to Pennsylvania; the known 
range is thus extended over 250 miles (about 400 km). 

162. Limnophila (Phylidorea) fratria (Osten Sacken) 

Occasionally collected in low, leafy vegetation along 
Pond Drain, in late spring (2 and 27 May, 5 June). 
DC-400. PR-Maine and Vermont south to Pennsylvania; 
accordingly our specimens are a new regional record as 
well as a new southern range extreme. 


163. Limnophila (Phylidorea) lutea Doane 

Swept from low vegetation in hemlock-rhododendron 
area about 500 m east of MLBS, also taken along Hunters 
Branch and at light near Mud Branch. Dates: 21-22 and 
30 May, 5 June. DC-401. PR-Newfoundland south to 
Tennessee. 

164. Shannonomyia lenta lenta (Osten Sacken) 

A fairly common summer species on broad-leaved 
herbaceous plants near streams (Hunters Branch, Mud 
Branch, Pond Drain, meadows along Little Stony Creek, 
Sinking Creek). Collected on 2, 8, and 15-28 June, 2-12 
and 18-30 July, 8 and 23-29 August, and 7-12 September. 
DC-409. PR-Newfoundland west to Illinois, south to 
Tennessee and Georgia. 

165. Pilaria quadrata (Osten Sacken) 

Collected from rank streamside vegetation (Hunters 
Branch, Pond Drain, upper Little Stony Creek, Sinking 
Creek, Mud Branch) in late spring and summer (23 and 29 
May, 4-17 and 24-30 June, 1-8 and 21 July, 8-9 and 25-29 
August, and 5 September). DC-412. PR-Nova Scotia 
west to Iowa, south to Tennessee and Florida. 

166. Pilaria recondita (Osten Sacken) 

Apparently as abundant as P. quadrata and as 
frequently collected in many of the same habitats (Mud 
Branch, Hunters Branch, Pond Drain, Little Stony Creek 
above the Cascades, etc.), this appears to have a 
somewhat more limited seasonal occurrence (6, 11-18, 
and 23-30 June, 1-26 July, 5-12 and 29 August). DC-412. 
PR-Nova Scotia west to Minnesota, south to Louisiana 
and Florida. 

167. Pilaria tenuipes (Say) 

Found at upper elevations (e.g., MLBS, Little 
Meadows beside Little Stony Creek) but also at lower 
sites than other Pilarias in the region (New River at mouth 
of Spruce Run, Goodwin’s Ferry, Sinking Creek). Dates 
of collection: 22 May, 18-26 June, 5-10 and 18-26 July, 
26-29 August, 12 September. DC-413. PR-New Bruns¬ 
wick west to Minnesota, south to Kansas, Texas, and 
Florida. 

168. Ulomorpha pilosella (Osten Sacken) 

Swept from streamside herbaceous vegetation (Mud 
Branch, Hunters Branch, Little Stony Creek at Cascades 
and Little Meadows, Pond Drain and Clover Hollow), on 
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27 May, 4-13 and 20-30 June, 1-7,18, and 26 July, 14-27 
August and 5-7 September. DC-414. PR-Nova Scotia 
west to Michigan, south to Tennessee and South Carolina. 

169. Hexatoma (Hexatoma) megacera (Osten Sacken) 

Collected while flying above or near streams at 
relatively low elevations (Sinking Creek, Big Stony Creek 
near Kire), and only rarely (22 and 27 May). DC-416. 
PR-Quebec and Ontario south to Indiana and Virginia. 

170. Hexatoma (Eriocera) albitarsus (Osten Sacken) 

A conspicuous summer species collected near 
Hunters Branch and South Fork of Pond Drain, also along 
Doe Creek (near 3100 ft., or 945 m) 2-5 and 23-25 July, 
15-16 and 24 August. DC-418. PR-Pennsylvania west 
to Iowa, south to Florida. 

171. Hexatoma (Eriocera) aurata (Doane) 

Only three individuals were found: a female on 9 
August, in Clover Hollow, and two males, 10 and 20 
August, in White Rocks Forest Service campground. On 
10 August, two males were seen flying in a vertical 
pattern about a foot in height, as if in a swarm (cf. Rogers, 
1930: 42). Rogers (1930) found larvae in a Sphagnum 
bog and beneath wet mosses on rock. DC-418. 
PR-western North Carolina and eastern Tennessee south 
to Florida. 

172. Hexatoma (Eriocera) brachycera (Osten Sacken) 

Males were found flying rapidly and low (<5 cm) 
over small pools in an upper branch of Doe Creek on 
27-28 June, 11 and 20-25 July, and 4 August; also over 
shallow water at White Rock Forest Service campground 
on 19 July. DC-419. PR-Newfoundland west to Ontario, 
south to Tennessee and North Carolina. 

173. Hexatoma (Eriocera) brevioricornis Alexander 

Apparently an uncommon species in the Mt. Lake 
vicinity, found only six times (Cascades, Hunters Branch, 
upper Doe Creek), on 29 June, 13 and 20 July and 12,15, 
and 16 August. DC-419. PR-Quebec and New England 
south to Tennessee and North Carolina. 

174. Hexatoma (Eriocera) cinerea (Alexander) 

Collected on the wing over water or swept from 
streamside vegetation along Sinking Creek, at Cascades 
and Little Meadows along Little Stony Creek, and on 
Hunters Branch, 17-29 June and 8 July. Rogers (field 
notes) found several teneral individuals that had probably 


emerged around 1500 h from a brook in Little Meadows. 
DC-419. PR-Quebec west to Minnesota, south to 
Tennessee and South Carolina. 

175. Hexatoma (Eriocera) fuliginosa (Osten Sacken) 

Only a few individuals of this species have been 
collected in the Mt. Lake area-along Sinking Creek and 
Little Stony Creek (Cascades, etc.). Dates of collection: 
17-23 and 29 June, 8 and 22 July. DC-420. PR-New 
Hampshire west to Michigan, south to northern Florida. 

176. Hexatoma (Eriocera) spinosa (Osten Sacken) 

Rarely collected and only from vegetation along 
Sinking Creek, on 8 and 28 August. I have seen four 
males from nearby Pulaski County (KU collection; 27 
August) and two from farther north (Bath Co., in Clemson 
Univ. collection). DC-421. PR-Newfoundland west to 
Illinois, south to Pennsylvania. Thus, the southern 
Virginia specimens constitute a range extension of about 
450 km (280 mi). 

177. Atarba (Atarba) picticornis Osten Sacken 

Commonly swept from shaded, broadleaved, 
herbaceous vegetation, also attracted to lights, in early 
summer. Collections made at Mud Branch, MLBS, 
Hunters Branch, Pond Drain, and near Kire, 21-30 June, 
2-25 July. The larvae “occur in wet, rotten, hardwood 
logs” (Rogers, 1930: 42). DC-423. PR-New Hampshire 
west to Michigan, south to Missouri and Florida. 

178. Elephantomyia (Elephantomyia) westwoodi 
westwoodi (Osten Sacken) 

One of the more easily recognized crane flies because 
of its long, slender rostrum, nearly as long as the entire 
body, this species (or subspecies) is common among 
shaded herbaceous plants, sometimes away from water. 
Collected near Mud Branch, Hunters Branch, Pond Drain, 
Garden of the Gods, Cascades, and Wind Rock, on 23-24 
May, 3, 10-13, and 19-30 June, 1-5 and 12-27 July, 3-12 
August. Larvae in wet, decayed hardwood logs or large 
branches in and by brooks. I have noticed much size 
variation among individuals taken on the same date and in 
the same habitat. DC-423. PR-Newfoundland west to 
Wisconsin, south to Illinois and northern Florida. 

179. Neocladura delicatula (Alexander) 

Dr. Rogers collected this late-summer species from 
herbaceous vegetation and low shrubs along Hunters 
Branch, on 3 September, and found numerous individuals 
(mostly males, many teneral, recently emerged) along 
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Saltpeter Branch, about 1 km northeast of MLBS, on 12 
September. DC-426 (as Cladura ). PR-Maine west to 
Michigan, south to Tennessee and South Carolina. 

180. Gnophomyia tristissima Osten Sacken 

Widespread but only occasionally found in the Mt. 
Lake vicinity, this small, black crane fly with white 
halteres was taken in Clover Hollow, at the Cascades and 
Cold Spring, along Hunters Branch, Mud Branch, upper 
Little Stony Creek, and at MLBS. Dates of collection: 
27 May, 7 and 14-27 June, 2, 13-15, and 23-28 July, 3-5 
and 9-14 August, 10 September. Rogers (1930:45) found 
the immature forms “beneath the loose bark or in 
the wood of moist, rotting hardwood logs.” DC-430. 
PR-Quebec westward to the Northwest Territories, south 
to Texas and Florida. 

181. Gonomyia (Lipophleps) sulphurella Osten Sacken 

Although common in some Appalachian areas, this 
species was only occasional in the Mt. Lake area (e.g., 
Mud Branch, MLBS at light, Hunters Branch, Clover 
Hollow, Goodwin’s Ferry, Sinking Creek). Dates of 
collection: 22 May, 23-28 June, 10, 22, and 28 July, 18- 
20 and 26 August. Rogers (1930: 45) observed that “the 
larvae occur in saturated earth that ranges from coarse 
sand to fine silt, but are much more frequent and 
abundant in distinctly sandy situations.” DC-436. 
PR-Newfoundland west to Kansas, south to Texas and 
Florida. 

182. Gonomyia (Gonomyia) bidentata Alexander 

Has been found in the Mt. Lake vicinity only at the 
Cascades of Little Stony Creek, on 15 July and 28 
August. DC-440. PR-New Brunswick west to Wisconsin, 
south to Indiana and Connecticut. The few Virginia 
specimens therefore extend the known range considerably 
southward in the Appalachians. 

183. Gonomyia (Gonomyia) subcinerea Osten Sacken 

In all cases, this species was found in mesic woods 
near water (along Little Stony Creek near White Pine 
Lodge, MLBS along brook from water supply spring, 
Clover Hollow). Dates of collection: 7 and 21-24 June, 
22 and 28 July, 4 August. DC-441. PR-Newfoundland 
west to British Columbia, south to Utah, Kansas, and 
Florida. 

184. Teucholabis (Teucholabis) complexa 

(Osten Sacken) 

Collected only once by Dr. Rogers, in ferns and 


jewelweed shaded by the mesic forest in Clover Hollow, 
on 28 July. Larvae were found near the surface in moist 
to wet, decaying logs (Rogers, 1930: 46). DC-432. 

PR-Connecticut west to Michigan, south to Oklahoma 
and Florida. 

185. Teucholabis (Teucholabis) immaculata Alexander 

Again a single record from Rogers’ collecting, woods 
near MLBS, 24 June. DC-432. PR-Tennessee west to 
Indiana, south to Georgia. 

186. Teucholabis (Teucholabis) lucida Alexander 

Another species of Teucholabis collected in the area 
by Rogers only once, sweeping streamside herbaceous 
plants and overhanging willows along Sinking Creek, 30 
August. DC-432. PR-District of Columbia west to 
Missouri, south to Florida. 

187. Rhabdomastix (Sacandaga) mediovena Alexander 

Dr. Rogers found this species beside Sinking Creek 
and upper Little Stony Creek (near White Pine Lodge), in 
a small montane bog. Collected on 8-10 July and 3 
August. DC-not included. PR-South Carolina; Rogers’ 
specimens thus represent a northern range extension of 
about 200 miles (320 km). 

188. Lipsothrix sylvia (Alexander) 

Found at several upland sites (Mud Branch, Hunters 
Branch, Pond Drain) but also at Kire (2689 ft; 820 m) and 
along Sinking Creek (1780 ft; 543 m) in the valleys. 
Collection dates: 22 and 29 May, 18-27 June, 1-10 July. 
Larva, pupa, and ecological distribution were described 
by Rogers & Byers (1956) based on collections made near 
Mt. Lake. Larval habitat is sodden, decayed wood. 
DC-431. PR-Nova Scotia south in Appalachians to North 
Carolina and Tennessee. 

189. Cheilotrichia (Empeda) stigmatica (Osten Sacken) 

Collected on various dates without clear pattern of 
seasonal occurrence: 19-21 May, 1, 7-8, and 13 June, 12 
and 22 August, 7 September. Sites: Hunters Branch, 
Mud Branch, MLBS at light, Clover Hollow. Larvae 
were found in a shaded, well-rotted log on damp soil near 
a brook in Clover Hollow. DC-446. PR-Newfoundland 
west to South Dakota, south to Tennessee and North 
Carolina. 

190. Erioptera (Symplecta) cana (Walker) 

This very common and unusually widespread crane 
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fly has only rarely been found in the Mt. Lake vicinity, 
possibly because it is an early spring species in much of 
its range and was flying before Rogers or I were in the 
area. Mt. Lake specimens taken on 6 April (Sinking 
Creek) and 21 May (Pond Drain). DC-444. PR-southern 
Canada and throughout United States. 

191. Erioptera (Erioptera) chlorophylla Osten Sacken 

An early summer species found in upland 
environments (Mud Branch, Hunters Branch, Pond 
Drain), this small, pale green crane fly was swept from 
shaded streamside herbaceous plants on 23-28 June, 1-2, 
12, and 19-28 July, 5 August. DC-449. PR-Nova Scotia 
west to Minnesota, south to Tennessee and Florida. 

192. Erioptera (Erioptera) chrysocoma Osten Sacken 

Like the previous species, an early summer crane fly, 
collected along Sinking Creek but more often at higher 
elevations (e.g., Mud Branch, Cascades, Pond Drain, 
Hunters Branch). Dates of collection: 17-26 June, 5-16, 
22, and 30 July, 2 and 8 August. DC-450. PR-New 
Brunswick and Quebec south to North Carolina. 

193. Erioptera (Erioptera) megophthalma Alexander 

A single female collected at light (MLBS) on 4 
August is judged to be of this species as it lacks thoracic 
markings characteristic of E. vespertina (q.v.). DC-450. 
PR-Newfoundland west to Michigan, south to Tennessee 
and North Carolina. 

194. Erioptera (Erioptera) septemtrionis Osten Sacken 

Collected at lights (MLBS, Mud Branch near MLBS) 
more often than by general collecting (Cascades), on 19 
May, 12 and 28-29 June, 12-19 and 26 July, and 2 
August. DC-452. PR-Newfoundland west to Washington, 
south to California, Kansas, and Florida. 

195. Erioptera (Erioptera) vespertina Osten Sacken 

Found only rarely and only at relatively low 
elevations (Sinking Creek, Hoge’s Pond about 3.2 miles 
[5.2 km] east of Pembroke), on 3 and 22 July. DC-453. 
PR-Nova Scotia west to Iowa, south to Alabama and 
Florida. 

196. Erioptera (Mesocyphona) caliptera Say 

A widespread and commonly collected species, swept 
from shaded herbaceous plants near New River 
(Goodwins Ferry, Mouth of Spruce Run) but also at 
upland sites (Pond Drain, Mud Branch, MLBS); often 


taken at light. Numerous dates, early June to 20 August. 
DC-457. PR-Newfoundland west to California, south to 
Florida. 

197. Erioptera (Mesocyphona) needhami Alexander 

Collected in shaded vegetation along Mud Branch, 
upper Little Stony Creek and in Little Meadows, and near 
White Rock Branch; also at light at MLBS. Dates of 
collection: 7 and 21-28 June, 3-10 and 17-21 July, 5-10, 
18-19, and 21 August. DC-457. PR-Nova Scotia west to 
Missouri, south to Florida. 

198. Erioptera (Mesocyphona) parva Osten Sacken 

A common species in the central Appalachian 
Mountains but collected only once (18 July by Rogers) on 
the bank of Big Stony Creek at Kire (2689 ft; 820 m). 
There are numerous regional records (western North 
Carolina, eastern Tennessee) from early June to mid- 
August. DC-457. PR-Connecticut west to Michigan and 
Kansas, south to Florida. 

199. Erioptera (Hoplolabis) armata Osten Sacken 

Found in streamside vegetation along Sinking Creek 
but also at higher elevations (Pond Drain, Hunters 
Branch, Mud Branch - MLBS, at light). Dates of 
collection are scattered: 23 May, 5 and 22 July, 24 and 30 
August. DC-459. PR-Newfoundland west to Colorado, 
south to Oklahoma and Georgia. 

200. Erioptera (Psiloconopa) armillaris Osten Sacken 

Only occasionally collected in the Mt. Lake vicinity 
(Clover Hollow, upper Little Stony Creek, southwest of 
Kire, near 3150 ft [960 m], and once on Kelly Flats on 
Big Stony Creek, about 2550 ft [777 m]), on 7 June, 18 
and 25-26 July. DC-460. PR-Nova Scotia west to Kansas, 
south to North Carolina. 

201. Erioptera (Psiloconopa) indianensis Alexander 

Like the last species, found only occasionally on 
herbaceous plants near streams (Sinking Creek, Little 
Stony Creek, Clover Hollow), on 22 May, 7 June, and 22 
July. DC-460. PR-Michigan west to Iowa, south to 
Missouri and Kentucky. Finding this crane fly far to the 
east in the Ridge & Valley Province of Virginia was 
somewhat surprising. 

202. Erioptera (Psiloconopa) sweetmani Alexander 

Dr. Rogers collected this southern species at three 
relatively lowland sites (Sinking Creek, Big Stony Creek 
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at Kire, and Kelly Flats near Big Stony Creek), on 27 
May and 9-10 July. DC-not included. PR-northern 
Georgia; accordingly, discovery of E. sweetmani in 
Virginia constitutes a range extension of nearly 300 miles 
(480 km) northward and presages its discovery in western 
North Carolina. 

203. Erioptera (Psiloconopa) venusta venusta 

Osten Sacken 

Collected in mesic woods at Clover Hollow on 7 June 
and 4 July; also at light, MLBS, 18 July. Rogers (1933: 
60) described the habitat of the immature forms as 
“saturated to very wet, organic soil and sandy silt.” 
DC-461. PR-Maine and Quebec west to Wisconsin, 
south to Missouri and Florida. (Alexander [1956] 
described subspecies E. venusta nubilosa from Michigan 
within the indicated range of the typical form.) 

204. Ormosia (Scleroprocta) innocens (Osten Sacken) 

This vernal species was swept from streamside 
herbaceous plants and ferns at various elevations (Clover 
Hollow and Doe Creek on 6 and 7 April; Hunters Branch 
on 24-30 May and 13 June). When Rogers and I collected 
in Clover Hollow and along Doe Creek in early April, 
most trees were still leafless. Alexander (1920: 956; figs. 
404-406) described the unusual larva, as “Eriopterine 
No. 1.” In the same work, he described also the pupa 
(Alexander, 1920: 923; figs. 376-378). DC-469. PR-New 
Hampshire west to Michigan, south to Tennessee and 
South Carolina. 

205. Ormosia (Ormosia) adirondacensis Alexander 

Apparently an upland species, found in mesic woods 
(Hunters Branch, Pond Drain), 24-29 May, 4-6, 13, and 
20-26 June, 19 August. Dr. Rogers (field notes) observed 
O. adirondacensis in mating swarms of “three or four to 
20 individuals, usually about the end of a lower branch,” 
the swarm about 3 to 5 feet (0.9-1.5 m) above the ground, 
from approximately 1700-1800 h. DC-465. PR-Nova 
Scotia south to Tennessee. 

206. Ormosia (Ormosia) apicalis Alexander 

Swept from leafy streamside vegetation in upland 
habitats (Cascades, Pond Drain, Hunters Branch) in early 
summer (20-28 June, 7 July). DC-466. PR-New York 
southward in mountains to Georgia. 

207. Ormosia (Ormosia) brevicalcarata Alexander 

Probably the most commonly collected Ormosia in 
the Mt. Lake area (Cascades, Pond Drain, Hunters 


Branch, Cold Spring, Mud Branch, Garden of the Gods, 
Mouth of Spruce Run on New River). Found throughout 
su mm er: 22-26 June, 2-6 July, 14-29 August, 3-10 
September. DC-466. PR-mountainous western North 
Carolina; occurrence in Appalachian Virginia represents 
an extension of range as well as a new state record. 

208. Ormosia (Ormosia) holotricha (Osten Sacken) 

Rarely collected in the vicinity of MLBS, along the 
south fork of Hunters Branch, on 21 May. DC-469. 
PR-New Hampshire south to Tennessee and North 
Carolina. 

209. Ormosia (Ormosia) monticola (Osten Sacken) 

Apparently a late-summer species, found on shaded 
herbaceous vegetation near water (Pond Drain, Hunters 
Branch, Cold Spring, near White Pine Lodge on Little 
Stony Creek). Dates of collection: 8-26 August, 3-10 
September. DC-471. PR-New Brunswick west to 
Michigan, south to North Carolina. 

210. Ormosia (Ormosia) nigripila (Osten Sacken) 

Only collected twice, by Rogers, once near Big Stony 
Creek near Kire and once at light, at MLBS, near Mud 
Branch, June. DC-472. PR-Newfoundland west to 
Michigan, south to Florida. 

211. Ormosia (Ormosia) nimbipennis Alexander 

Found in several upland habitats, not always near 
water (Mud Branch, Hunters Branch, Wind Rock) in late 
summer (29 July, 18-25 August, 3-10 September). 
DC-472. PR-Newfoundland west to Michigan but south 
only to Connecticut, so discovery of the species in 
western Virginia constitutes a range extension of about 
500 miles (800 km). 

212. Ormosia (Ormosia) pygmaea (Alexander) 

In parts of its range, this species has a spring 
generation, from May to early July, yet we have collected 
it near Mt. Lake (Hunters Branch, Pond Drain, upper 
Little Stony Creek) only in late summer (14-29 July, 4-10 
September). DC-473. PR-New Brunswick west to 
Michigan, south to North Carolina. 

213. Ormosia (Ormosia) romanovichiana Alexander 

A scattering of collections, possibly indicative of two 
generations each summer (Pond Drain, Clover Hollow, 
and “Moonshine Dell,” a somewhat marshy area with 
rhododendron and hemlock, just east of MLBS). 
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Collected on 7 April in Clover Hollow, at higher 
elevations on 23 May, 5 June, and 5 September. DC-473 
(as O. nubila, a preoccupied name). PR-Maine west to 
Illinois, south to Tennessee and South Carolina. 

214. Ormosia (Ormosia) rubella (Osten Sacken) 

Found only in late summer on shaded, streamside 
herbage along Mud Branch, Hunters Branch, and 
Saltpeter Branch, an east-flowing brook a short distance 
north of MLBS. Dates of collection: 7-12 September. 
DC-475. PR-Newfoundland west to Wisconsin, south to 
Georgia. 

215. Ormosia (Ormosia) tennesseensis Alexander 

An occasionally collected species in relatively 
lowland habitats (along Sinking Creek, Doe Creek, and in 
Clover Hollow), on 6-7 June and 4-9 August. I found 
these flies in an apparent mating swarm in Clover Hollow 
on 9 August. DC-not included. PR-Tennessee; thus, Mt. 
Lake specimens show a moderate range extension. 

216. Ormosia (Ormosia) townesi Alexander 

Encountered only once (19 August by Dr. Rogers) in 
small swarms beneath mesic forest canopy but 7 to 20 
feet (2.1-6.1 m) above ground along Hunters Branch. ( O. 
adirondacensis also swarming in same habitat.) DC-475. 
PR-North Carolina. Rogers’ specimens indicate a 
northward range extension of approximately 120 miles 
(193 km). 

217. Tasiocera (Dasymolophilus) ursina (Osten Sacken) 

Smallest species of crane fly in eastern North 
America (wing length about 2.5 mm), occasionally seen 
in small swarms near streams (Mud Branch, Hunters 
Branch, MLBS at light, Cascades). Collected on 21-25 
June, 5 and 22-30 July. DC-476. PR-Newfoundland 
south to Tennessee and North Carolina. 

218. Molophilus (Molophilus) cramptoni Alexander 

Found chiefly in grassy areas and ferns beside small 
streams (brook at south edge of Mt. Lake, south fork of 
Hunters Branch). Collected 11-13 and 23 June. DC-478. 
PR-Maine west to Michigan, south to Tennessee and 
South Carolina. 

219. Molophilus (Molophilus) floridensis Alexander 

Rogers twice collected flies identified as this species, 
in a meadow beside Little Stony Creek and in a somewhat 
marshy area just east of MLBS, on 22 May and 17 June. 


DC-479. PR-Florida. Accordingly, these specimens 
represent a remarkable northward extension of range, 
some 500 miles (800 km), into a totally different 
topographic region. 

220. Molophilus (Molophilus) forcipulus forcipulus 

(Osten Sacken) 

Usually found in bog habitats and only once collected 
in the Mt. Lake vicinity. Rogers found M. forcipulus on 
Kelly Flats, a small valley draining into Big Stony Creek 
about 3 mi (5 km) WSW of Kire, 18 July. DC-478. 
PR-New Brunswick west to Wisconsin, south to 
Tennessee and Florida. 

221. Molophilus (Molophilus) fultonensis Alexander 

Probably the most frequently encountered Molophilus 
in the Mt. Lake area, occurring in mesic forest, among 
shaded herbaceous plants (Cascades, Pond Drain, Clover 
Hollow, Kire, Cold Spring, upper Little Stony Creek, 
Hunters Branch, Mud Branch, and MLBS). Collection 
dates: 26 and 31 May, 7-17 and 24-30 June, 1-22 July, 
5-12, 18, and 25-28 August, 3-10 September. DC-479. 
PR-Maine west to Wisconsin, south to South Carolina and 
Tennessee. 

222. Molophilus (Molophilus) hirtipennis 

(Osten Sacken) 

A late spring species, found in several habitats in 
which low, leafy vegetation is shaded (Sinking Creek, 
Kire, upper Little Stony Creek, Cold Spring, Hunters 
Branch, Pond Drain, Mud Branch, and MLBS). Dates of 
collection: 22-31 May, 2-12 and 26 June. Larva and pupa 
were described by Alexander (1920: 912, plates 65-66). 
DC-479. PR-Newfoundland west to Minnesota, south to 
Illinois and South Carolina. 

223. Molophilus (Molophilus) perflaveolus Alexander 

An uncommonly widespread species yet found only 
once, by Rogers, near Little Stony Creek below the 
Cascades, on 11 June. It was reported as extremely 
co mm on in western North Carolina (Alexander, 1941: 
319) and eastern Tennessee (Rogers, 1930: 49) (both as 
M. auricomus). DC-478 (as M. auricomus). PR-western 
U.S. and British Columbia; also Tennessee, North 
Carolina. 

224. Molophilus (Molophilus) pubipennis 

(Osten Sacken) 

Collected over a wide range of dates and from low to 
high elevations (mouth of Spruce Run near Goodwin’s 
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Ferry, Kire, Clover Hollow, head of Doe Creek, Mud 
Branch, MLBS at light), on 27 May, 7, 19, and 25 June, 
10 and 19 July, 14 and 26 August. Females were 
abundant in streamside vegetation in Clover Hollow on 
7 June. DC-483. PR-Newfoundland west to Michigan, 
south to Florida. 

Family Trichoceridae 

These “winter crane flies” have been found in the 
Mt. Lake vicinity, but, as their common name indicates, 
they are not on the wing during seasons in which Rogers 
or I were at MLBS so are not within the scope of this 
paper. 

Family Ptychopteridae 

In eastern North America, two species in this family 
are known as “phantom crane flies.” Both are 
characterized by long legs held out to the sides in drifting 
flight and by alternating black and white on the legs. 

225. Bittacomorphella jonesi (Johnson) 

Found in marshy, usually shaded habitats (Hunters 
Branch, White Rock Branch, near Little Stony Creek), on 
31 May, 6, 21-25, and 30 June, 4-6 and 22-26 July, 9-10 
August. In his field notes, Rogers gave the name 
“Bittacomorphella Bog” to a shaded, mossy seepage area 
at the junction of Mud Branch and Hunters Branch, where 
he found this species abundant. Alexander (1920:781, 
plates 16,17) described the larvae, which he had found in 
“rich organic mud in shaded woods.” DC-186. PR-New 
Brunswick west to Michigan, south to South Carolina. 

226. Bittacomorpha clavipes (Fabricius) 

Like the previous species, a denizen of marshy, 
usually shaded habitats (Little Meadows near upper Little 
Stony Creek, Mud Branch, near Kire and Big Stony 
Creek, White Rock Branch). Dates of collection: 23-27 
May, 21 June, 18 and 30 July, 26 August. I found 
Bittacomorpha clavipes and Bittacomorphella jonesi in 
the same habitat, at White Rock Branch, on 21 June. As 
pointed out by Alexander (1920: 784, plate 18), larvae 
and adults of B. clavipes are more often found in open 
swamps and wet meadows. DC-187. PR-Newfoundland 
west to Manitoba, south to Arizona and Florida. 
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INTRODUCTION 

The history of published information on the 
herpetofauna of the Virginia portion of the Eastern 
Shore is checkered. Early documents suggest that the 
indigenous people, the Accomacks, used reptiles as 
food and ornamentation (Hariot, 1588; Smith, 1612). 
Some of the freshwater turtles and all of the sea turtles 
were probably eaten by the Accomacks and early 
European colonists (Hariot, 1588; Beatty & Malloy, 
1940). Modern scientific interest in the herpetology of 
this region did not begin until the collection of 
specimens for the Smithsonian Institution in the late 
19th century (Conant et al., 1990). The first amphibian 
known to science from Virginia’s Eastern Shore was a 
Southern Leopard Frog (Rana sphenocephala ) from 
Cape Charles collected on 18 September 1890 by 
Barton Bean. Captain G. D. Hitchins collected the first 
reptile (Ribbon Snake, Thamnophis sauritus) from this 
location in May 1897. Several species of amphibians 
and reptiles were collected from Smith Island, 
Northampton County, in 1894, 1897, and 1899 
(Smithsonian Institution records). Only recently has the 
history of herpetological exploration in this area 
included more than distribution records. 

The first scientific paper documenting the 
occurrence of amphibians and reptiles on the Eastern 
Shore of Virginia was by Dunn (1918). He listed five 
species of amphibians and 14 species of reptiles from 
this area based on a survey of museum collections. 
Additional species and locations were provided by 
Fowler (1925), Reed (1957), and Tobey (1985). 
Distributional records and notes on natural history were 
provided by Schwab (1989), Eckerlin (1995), Hobson 
& Stevenson (1995), Gray & Wright (1996), Wright & 
Gray (1996), Roble & Chazal (2000), and Roble et al. 


(2000). Brannon et al. (2001) provided recent 
distributional records for several of the islands. Aspects 
of the natural history of selected species are 
discussed by Scott (1986) and Hranitz (1993). A 
summary of the natural history of the amphibians and 
reptiles from the barrier islands is in Conant et al. 
(1990). Highton (1977) and Wynn (1986) evaluated 
genetic variation in the Eastern Red-backed Salamander 
(Plethodon cinereus ). Dunson (1970, 1980, 1986) 
studied of the physiology of estuarine snakes and 
turtles in the Chincoteague area. Mitchell (1994) 
summarized available information on reptiles from 
throughout the Eastern Shore and the rest of Virginia, 
and Mitchell & Reay (1999) provided species 
distribution maps. The natural history of the 
herpetofauna of Assateague and Chincoteague islands 
of Virginia and Maryland was described by Mitchell & 
Anderson (1994). A brief history of herpetofaunal 
checklists for the area, along with keys to amphibians 
and reptiles was included in Mitchell (1999). This 
mini-review demonstrates that information on the 
amphibians and reptiles of Virginia's Eastern Shore has 
been growing steadily. 

Currently, the herpetofauna of the Eastern Shore of 
Virginia is known to include 14 species of frogs, five 
salamanders, 12 turtles (including sea turtles), four 
lizards, and 12 snakes. The composition of the fauna 
favors reptiles (28) over amphibians (19). This 
diversity compares to a total of 134 species recorded 
for Virginia (Mitchell, 1994; Mitchell & Reay, 1999). 
All of the 47 species known to occur on the Eastern 
Shore are also found on Virginia’s mainland but 
represent only 71% of the 66 species that occur in the 
Maryland portion of Delmarva (Table 1). Number of 
species of both amphibians and reptiles declines from 
the northern end of Delmarva to the southern end of the 
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Table 1. Distribution of amphibians and reptiles in the two Virginia Eastern Shore counties (Accomack, 
Northampton) compared to the Maryland portion of the Delmarva Peninsula and the Virginia Coastal Plain. 
Sources of distribution records are Harris (1975), Mitchell (1994), Mitchell & Reay (1999), Scott Smith 
(Maryland DNR, pers. comm.), Roble et al. (2000), and Anonymous (2001). 


Species 

Accomack 

Northampton 

Maryland 

VA Coastal Plain 

Frogs 





Acris crepitans 

X 

X 

X 

X 

Bufo americanus 

X 


X 

X 

Bufo fowleri 

X 

X 

X 

X 

Hyla chrysoscelis 

X 

X 

X 

X 

Hyla cinerea 

X 

X 

X 

X 

Hyla gratiosa 



X 

X 

Pseudacris crucifer 

X 

X 

X 

X 

Pseudacris f kalmi 

X 

X 

X 

X* 

Scaphiopus holbrookii 

X 

X 

X 

X 

Rana catesbeiana 

X 


X 

X 

Rana clamitans 

X 

X 

X 

X 

Rana palustris 

X 


X 

X 

Rana sphenocephala 

X 

X 

X 

X 

Rana sylvatica 

X 


X 

X 

Rana virgatipes 



X 

X 

Gastrophryne carolinensis 

X 

X 

X 

X 

Total frogs 

14 

10 

16 

15 

Salamanders 





Ambystoma maculatum 



X 

X 

Ambystoma opacum 

X 

X 

X 

X 

Ambystoma tigrinum 



X 

X 

Desmognathus fuscus 



X 

X 

Eurycea bislineata 

? 


X 

X 

Hemidactylium scutatum 

X 

X 

X 

X 

Plethodon cinereus 

X 

X 

X 

X 

Pseudotriton montanus 



X 

X 

Pseudotriton ruber 



X 

X 

Notophthalmus viridescens 

X 

X 

X 

X 

Total salamanders 

4** 

4 

10 

10 

Total amphibians 

18 

14 

26 

25 

Turtles 





Apalone spinifera 



X 


Caretta caretta 

X 

X 

X 

X 

Chelonia my das 


X 

X 

X 

Lepidochelys kempii 

X 

X 

X 

X 

Dermochelys coriacea 

X 

X 

X 

X 

Chelydra serpentina 

X 

X 

X 

X 

Chrysemys picta 

X 

X 

X 

X 

Clemmys guttata 

X 

X 

X 

X 

Clemmys insculpta 



X 

X 

Clemmys muhlenbergii 



X 
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Table 1. (continued). 


Species 

Accomack 

Northampton 

Maryland 

VA Coastal Plain 

Turtles (continued) 





Graptemys geographica 



X 


Malaclemys terrapin 

X 

X 

X 

X 

Pseudemys rubriventris 

X 

X 

X 

X 

Terrapene Carolina 

X 

X 

X 

X 

Kinosternon subrubrum 

X 

X 

X 

X 

Sternotherus odoratus 

X 


X 

X 

Total turtles 

11 

11 

16 

13 

Lizards 





Sceloporus undulatus 

X 

X 

X 

X 

Eumeces fasciatus 

X 

X 

X 

X 

Eumeces laticeps 

X 

X 

X 

X 

Scincella lateralis 

X 

X 

X 

X 

Total lizards 

4 

4 

4 

4 

Snakes 





Agkistrodon contortrix 

X 

X 

X 

X 

Carphophis amoenus 

X 

X 

X 

X 

Cemophora coccinea 



X 

X 

Coluber constrictor 

X 

X 

X 

X 

Diadophis punctatus 

X 

X 

X 

X 

Elaphe guttata 



X 

X 

Elaphe obsoleta 

X 

X 

X 

X 

Heterodon platirhinos 

X 

X 

X 

X 

Lampropeltis getula 

X 

X 

X 

X 

Lampropeltis triangulum 



X 

X 

Nerodia erythrogaster 



X 

X 

Nerodia sipedon 

X 

X 

X 

X 

Opheodrys aestivus 

X 

X 

X 

X 

Pituophis melanoleucus 



X 


Regina septemvittata 



X 

X 

Storeria dekayi 

X 

X 

X 

X 

Storeria occipitomaculata 



X 

X 

Thamnophis sauritus 

X 

X 

X 

X 

Thamnophis sirtalis 

X 

X 

X 

X 

Virginia valeriae 



X 

X 

Total snakes 

12 

12 

20 

19 

Total reptiles 

27 

27 

40 

36 

Total species 

45 

41 

66 

61 


* P.f feriarum in the Coastal Plain 
** not including the questionable record 
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peninsula and may be related to historical distribution 
patterns, historical patterns of habitat availability, and 
modern habitat alteration by humans. 

Despite the recreational and conservation interest in 
Virginia’s Eastern Shore, no information exists on 
population sizes of amphibians and reptiles, the 
structure and dynamics of populations and communities, 
or how these aspects vary geographically. There are few 
data on life history characteristics of most species on 
Virginia’s Eastern Shore. Information of this nature is 
needed to make realistic recommendations for the long¬ 
term conservation of this fauna. 

This review provides a contextual framework for 
future work on the natural history and conservation of 
the Eastern Shore herpetofauna. I include an overview 
of the structure of amphibian and reptile assemblages 
based on my experience with their occurrence in 
selected habitat types and then comment on aspects of 
the conservation of the Eastern Shore herpetofauna. My 
review is intended to make naturalists, conservation 
biologists, regulators, and land managers aware of the 
gaps in our knowledge of these two groups of 
vertebrates in this portion of the Commonwealth and to 
suggest some things that can be done to enhance their 
conservation in this area. 

AMPHIBIAN AND REPTILE ASSEMBLAGES 



The Eastern Shore of Virginia includes two 
counties, Accomack and Northampton, at the lower end 
of the Delmarva Peninsula (Fig. 1). The mainland 
portion of this region supports a diversity of upland, 
freshwater wetland, and estuarine habitats. The 14 
barrier islands that lie along the eastern margin contain 
maritime forest, shrub, and beach/dune habitats, along 
with the estuarine systems on the western margins. 
Plants and plant associations of the barrier islands have 
been described by McCaffrey & Dueser (1990a, b). 
Other aspects of the ecology and natural history of the 
area were described and evaluated in a series of papers 
in the Virginia Journal of Science (Dueser, 1990). 

I grouped the possible combinations of habitats 
inhabited by amphibians and reptiles on the Eastern 
Shore into nine categories: (1) freshwater ponds and 
lakes (impoundments), (2) hardwood to mixed 
hardwood-pine woodlands, (3) pine woods, (4) vernal 
pools, (5) springs and streams, (6) tidal creeks, 
(7) estuaries, (8) barrier islands, and (9) agricultural and 
urban areas. These include the habitat types in which 
herpetologists and naturalists have observed and 


collected amphibians and reptiles in this area. The 
species I include in each habitat type (Table 2) are 
based primarily on personal observations on the Eastern 
Shore, supplemented with knowledge of these animals 
from elsewhere in eastern Virginia. Only one habitat, 
the estuary, contains an assemblage of species exclusive 
of other habitats. Most of the amphibians and reptiles 
in this region have physiological tolerance limits and 
life histories that enable them to occupy a variety of 
habitats. Several also survive in agricultural and urban 
areas. 

I provide an overview of the structure of each 
herpetofaunal assemblage in each of the nine habitats by 
examining the ecological roles of selected species. 
These descriptions are oversimplified because of 
movements of many of these vertebrates among habitat 
types. However, they allow us to recognize assemblages 
of species in definable habitats of this region. These 
descriptions provide a baseline against which future 
evaluations of species-habitat associations can be 
compared. Common and scientific names follow 
Crother (2000). 
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Table 2. Distribution of amphibians and reptiles in nine selected habitat categories on Virginia’s Eastern Shore. 


Species 

Lakes & 
Ponds 

Hard¬ 

woods 

Pine 

Vernal 

Pools 

Springs & 
Streams 

Agr. 

Field 

Tidal 

Creek 

Estuary 

Barrier 

Island 

Frogs 










B. americanus 

X 

X 

X 

X 


X 




B. fowleri 

X 

X 

X 

X 


X 



X 

A. crepitans 

X 



X 






H. chrysoscelis 

X 

X 

X 

X 






H. cinerea 

X 







X 

X 

P. crucifer 

X 

X 


X 






P.f kalmi 


X 


X 






S. holbrookii 


X 

X 

X 


X 




R. catesbeiana 

X 



X 


X 




R. clamitans 

X 



X 

X 




X 

R. palustris 

X 



X 

X 




X 

R. sylvatica 


X 


X 






R. sphenocephala 

X 



X 




X 

X 

G. carolinensis 




X 


X 




Salamanders 










A. opacum 


X 

X 

X 






E. bislineata 





X 





H. scutatum 





X 





P. cinereus 


X 

X 







N. viridescens 

X 

X 


X 






Turtles 










C. caretta 








X 

X 

C. mydas 








X 

X 

L. kempii 








X 

X 

D. coriacea 








X 

X 

C. serpentina 

X 






X 


X 

C. picta 

X 






X 


X 

C. guttata 

X 



X 



X 


X 

M. terrapin 








X 

X 

P. rubriventris 

X 






X 


X 

T. Carolina 


X 

X 



X 



X 

K. subrubrum 

X 



X 



X 


X 

S. odoratus 

X 




X 





Lizards 










S. undulatus 


X 

X 






X 

E. fasciatus 


X 

X 







E. laticeps 


X 

X 







S. lateralis 


X 

X 






X 

Snakes 










A. contortrix 


X 

X 



X 




C. amoenus 


X 








C. constrictor 


X 

X 



X 



X 

D. punctatus 


X 

X 







E. obsoleta 


X 

X 



X 



X 

H. platirhinos 


X 

X 

X 


X 



X 

L. getula 


X 

X 






X 

N. sipedon 

X 



X 

X 


X 


X 

0. aestivus 

X 

X 







X 

S. dekayi 


X 

X 






X 

T. sauritus 

X 









T. sirtalis 

X 

X 


X 

X 
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Freshwater Lakes and Ponds 

The freshwater lake and pond assemblage is 
comprised of several freshwater turtles, one or two 
snakes, one salamander, and several frogs. Turtles 
include all of the freshwater basking species and species 
that occur primarily on the pond bottom. All of these 
species become active at about the same time of year, 
April, although they may occasionally be seen in winter 
months. They use much of the same habitat but eat 
different prey. Basking turtles include Chrysemys picta 
and Pseudemys rubriventris, the former an omnivore 
and the latter an herbivore. Three species of bottom- 
walkers occur on the Eastern Shore: Chelydra 
serpentina, Kinosternon sub rub rum, and Sternotherus 
odoratus. The latter is an omnivore that is apparently 
rare south of northern Accomack County (Mitchell, 
1994), and may interact little with the other species in 
most lakes and ponds. Chelydra is a large predator and 
eats a wide variety of animal prey, carrion, and plants. 
The omnivorous K. sub rub rum rarely occurs in deep 
lakes, although it may be found in shallow edges. Mud 
turtles spend long periods of time in terrestrial habitats, 
including overwintering in shallow burrows (Ernst et 
al., 1994). 

Frogs partition their habitats in freshwater lakes and 
ponds by breeding at different times of the year and 
occupying different microhabitats (Wright, 1914; 
Wright & Wright, 1949; Mitchell, 2000b). Phenological 
relationships are unknown for Virginia’s Eastern Shore 
but they likely approximate those described by Lee 
(1973) for Delaware and the Eastern Shore of 
Maryland. In late winter, Pseudacris crucifer males 
call from shallow water in the upper end of ponds, as do 
those of Rana palustris. Most calling activity is 
completed by early May. Rana sphenocephala usually 
starts calling in March in shallow water but may 
continue into fall months. Summer breeders include 
Hyla chrysoscelis, a shallow water species, Rana 
catesbeiana which breeds around lake margins, and 
Rana clamitans which occur in the shallows of lake and 
pond margins. Both of the ranids occur in natural 
vernal pools, but only the latter reproduces in these 
ephemeral wetlands. Hyla cinerea and Acris crepitans 
call for extended periods in summer from vegetation 
around pond margins, the latter from grasses along the 
edge and the former from shrubs and trees. Nerodia 
sipedon preys on frogs and their tadpoles, and 
Thamnophis sirtalis occasionally enters shallow water 
in grassy areas to prey on these animals. Notophthalmus 
viridescens occurs in many of the lakes and ponds in the 
area. 


Hardwoods to Mixed Hardwood-pine Woodlands 

Areas of mixed hardwoods and hardwood-pine 
habitats on the Eastern Shore contain a terrestrial fauna 
with subterranean and arboreal elements. Several 
species of small, secretive snakes live in and under the 
leaf litter. These are Carphophis amoenus, Diadophis 
punctatus, and Storeria dekayi. Carphophis preys on 
worms, Diadophis preys mostly on Ground Skinks 
{Scincella lateralis ) and Red-backed Salamanders 
{Plethodon cinereus ), and Storeria eats slugs. Black 
Ratsnakes ( Elaphe obsoleta ) are the largest snakes on 
the Eastern Shore, and in my experience in the 1980s, 
the species most commonly killed on roads. 
Copperheads ( Agkistrodon contortrix ) are entirely 
terrestrial but are not commonly encountered on the 
Eastern Shore. Eastern Box Turtles ( Terrapene 
Carolina ) are common, terrestrial omnivores in this 
region and play important roles in dispersal of the seeds 
of some plants (Braun & Brooks, 1987). In open areas, 
such as at the edges of forest patches, the lizards 
Sceloporus undulatus and Eumeces laticeps occupy the 
drier sites and Eumeces fasciatus the more mesic sites. 
Four-toed Salamanders ( Hemidactylium scutatum ) 
occur in microhabitats that are moist much of the year, 
especially if sphagnum is present. 

Pine Woods 

Fewer amphibians and reptiles survive in pine 
forests because these areas are usually too dry. The 
most commonly encountered species is Sceloporus 
undulatus, although Eumeces laticeps may occur in 
some locations. Fowler’s Toads {Bufo fowleri ) and 
Spadefoot Toads ( Scaphiopus holbrookii ) are fossorial 
but may be abundant. Snakes, such as Coluber 
constrictor and Elaphe obsoleta, occur in pine forests in 
low numbers. Plethodon cinereus occurs on the forest 
floor where there is adequate moisture. 

Vernal Pools 

Ephemeral bodies of water located in and adjacent 
to hardwood stands and pine woodlands support a 
variety of species that are adapted to such dynamic 
habitats. Vernal pools may be small to large in size and 
usually shallow enough to dry out in most years. They 
also include the Delmarva bays that formerly were 
important features on the Eastern Shore landscape 
(Pettry et al., 1979). Several species of frogs use these 
wetlands extensively for reproduction, including Acris 
crepitans, Bufo americanus, Pseudacris crucifer. 
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Pseudacris feriarum kalmi (New Jersey Chorus Frog), 
Hyla chrysoscelis, Rana clamitans, R. palustris, R. 
sphenocephala, R. sylvatica, and Scaphiopus 
holbrookii. Persistence of surface water through most 
summer months allows for annual population 
recruitment, although in drought years production of 
metamorphs may not occur. Clemmys guttata, Nerodia 
sipedon, and Thamnophis sirtalis are occasional 
inhabitants of vernal pools; the two snakes being 
important predators of anurans. Marbled Salamanders 
(Ambystoma opacum ) lay eggs under debris in dry 
vernal pools in the fall; once fall and winter rains fill 
the pools the larvae overwinter and the females move to 
the subterranean retreats. 

Springs and Streams 

The headwaters of most Eastern Shore tidal creeks 
are comprised of freshwater seeps, springs, and 
streams. Except where humans have altered the 
landscape, these habitats are shaded under hardwood 
forest canopies. Riparian zones exist along some of the 
tributaries. These habitats are the only Eastern Shore 
locations for Eurycea bislineata (only one observation 
of this salamander is known to me, an escapee in a 
small stream near Locustville; JCM, pers. obs.). This 
salamander spends much of the year in moist areas in 
and along adjacent streams. Eastern Mud Salamander 
(.Pseudotriton montanus ) occurs in Wicomico and 
Worcester counties, Maryland (Harris, 1975), and may 
yet be found in Virginia. Stream habitats in this area 
support two frogs {Rana palustris and Rana clamitans ), 
one snake (. Nerodia sipedon ), and a turtle ( Kinosternon 
subrubrum ). Pockets of this habitat and assemblage 
have persisted in the predominately agricultural 
landscape (JCM, pers. obs.). 

Tidal Creeks 

The most dynamic habitat on the Eastern Shore 
containing amphibians and reptiles is tidal creeks. 
Considerable stress on the physiological systems of 
amphibians and reptiles in this community occurs from 
changes in salinity ranging from freshwater to 50% 
seawater. Dunson (1970, 1986; Dunson & Mazzotti, 
1989) studied the physiology of turtles living in tidal 
creeks to determine how they cope with the periodic 
physical changes. He discovered that some species 
are able to tolerate more saltwater than others and 
that these differences influence where they occur in the 


creek. Dunson (1986) illustrated the distributions of 
three species of predominately freshwater turtles in a 
small creek relative to salinity and tidal influence, and 
relative to the distribution of the estuarine turtle 
Malaclemys terrapin. All three species occurred in the 
portion of the creek that contains freshwater during low 
tides. A similar analysis of the distributions of turtles in 
a much larger creek (Table 3) illustrates, by 
comparison, how environmental factors and 
physiological tolerances of turtles on the Eastern Shore 
affect chelonian community composition. Northern 
Watersnakes {Nerodia sipedon ) occur in tidal creeks 
but has no enhanced tolerance to salt water (Dunson, 
1980). Little is known about its population ecology in 
these systems in Delmarva. Salt marshes are also likely 
to support populations of Lampropeltis getula, as 
Eastern Kingsnakes occur on Smith Island and are 
certainly able to migrate across sea water (Conant et al., 
1990). 

Table 3. Distribution of freshwater turtles in Little 
Mosquito Creek, Accomack County, in relation to 
changing salinities due to tidal flow. Salinities are 
means of surface and bottom values. Abbreviations: 
Cs = Chelydra serpentina, Cp = Chrysemys picta, 
Cg = Clemmys guttata, Ks = Kinosternon subrubrum, 
Mt = Malaclemys terrapin. So = Sternotherus odoratus. 
Data provided by W. A. Dunson. 


Distance 

from 

mouth 

(km) 

% sea 

water at 

low tide 

% sea 

water at 
high tide 

Species 

0 


86 

Mt 

1.00 


86 

Mt 

2.00 


86 

Mt 

3.00 


83 

Mt 

3.50 

11 

80 

Mt 

4.00 

9 

71 


4.25 

0 

57 


4.50 

0 

51 


4.75 

0 

51 

Ks 

5.00 

0 

49 

Cs, Ks 

5.25 

0 

43 

Cs, Ks, So 

5.50 

0 

29 

Cs, Ks, So, Cp 

5.75 

0 

14 

Cs, Ks, So, Cp 

6.00 

0 

6 

Cs, Ks, So, Cp, Cg 

6.20 

0 

0 

Cs, So, Cp 
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Estuaries 

Estuarine habitats support only one permanent 
reptile resident, Malaclemys terrapin. This turtle preys 
on mud snails and other mollusks, and terrapin eggs are 
energy sources for a variety of avian and mammalian 
predators. The precise role of this species in energy 
dynamics of the estuary is yet to be determined. The 
four species of sea turtles are all transients, occurring 
only in summer months. Caretta caretta is the only 
species of sea turtles regularly seen in the deeper 
channels (B. Truitt, pers. comm.). 

Barrier Islands 

The composition of the herpetofaunal assemblages 
of the barrier islands varies among islands. Conant 
et al. (1990) reviewed the biogeography of the 
amphibians and reptiles on the barrier islands of 
Virginia. The Assateague - Chincoteague - Wallops 
cluster contains the highest number of species (20, 
Mitchell & Anderson, 1994). Smith Island at the 
southern end of the near-shore archipelago has the 
second highest number (15). The composition of 
herpetofaunal assemblages on each of the islands 
derives from historical events affecting their occurrence 
and the availability of appropriate habitat, especially 
fresh water. Construction of freshwater ponds and dikes 
on the southern end of Assateague Island provided 
suitable habitat for several aquatic turtles and at least 
two ranid frogs. Islands with grasslands and myrtle 
thickets contain Opheodrys aestivus. On Hog, Cobb, 
and Parramore Islands, Storeria dekayi is sympatric 
with O. aestivus, and in some cases both species occur 
under the same cover objects (see Plate 69 in Mitchell, 
1994). Coluber constrictor occurs on the larger islands 
(e.g., Smith and Hog) in the same habitat. The 
serpentine predator of these snakes, Lampropeltis 
getula, occurs only on Smith Island. The only two 
lizards on the barrier islands, Scincella lateralis and 
Sceloporus undulatus, occur sympatrically on Smith 
and Fisherman islands. The former occurs in grassland 
areas and Fence Lizards occur in pinewoods. Ground 
Skinks also occur on other islands (Brannon et al., 
2001). 

On those islands with fresh water (e.g., Assateague, 
Hog, Parramore, and Smith) Chelydra serpentina, 
Clemmys guttata, and Kinosternon subrubrum are 
locally abundant. Few amphibians occur on the barrier 
islands. Several species of frogs and one salamander 
occur in the Assateague - Chincoteague -Wallops 
cluster (Conant et al., 1990; Mitchell & Anderson, 


1994). The toad, Bufo fowleri, occurs in sandy areas on 
Hog, Parramore, and Smith Islands, in addition to the 
northern cluster. Its occurrence is limited by fresh 
water. Its primary predator, Heterodon platirhinos, has 
been found in sandy areas on several islands 
(Assateague, Chincoteague, Wallops, and, at least 
formerly, Hog). 

Barrier islands pose special problems to researchers 
seeking to delineate assemblages of amphibians and 
reptiles occurring on them because of historical 
changes and the dynamic nature of these landmasses. 
Observations of recent investigators suggest that 
several changes in community composition have 
occurred on some islands within the last half century 
(Conant et al., 1990). 

Agricultural and Urban Areas 

Several species of amphibians and reptiles are often 
encountered in agricultural and urban areas, habitats 
not as well defined as those above. In summer, ditches 
and periodically wet fields contain populations of Bufo 
fowleri, Scaphiopus holbrookii, and Gastrophryne 
carolinensis. The most common snakes are Elaphe 
obsoleta and Coluber constrictor. Terrapene Carolina 
is often found in ecotonal areas between patches of 
woods and agricultural fields. Hedgerows and ecotones 
support Agkistrodon contortrix. All of these species 
may be found occasionally in urbanized areas of the 
Eastern Shore where there are habitat patches that 
provide shelter and prey. 

CONSERVATION OF HERPETOFAUNAL 
DIVERSITY 

Current distributions of the amphibians and reptiles 
on Virginia’s Eastern Shore reflect numerous historical 
changes in the landscape. Some species were 
undoubtedly more widespread before European 
agricultural techniques destroyed much of the original 
forest and pocosin-like wetlands. Conversely, some 
species probably expanded their populations due to the 
number of freshwater lakes and ponds created by 
humans (e.g., C. picta ) and increased abundance of 
grassland and old field habitats (e.g., C. constrictor ). 
Species occupying these habitats are less likely to 
decline in the future than those in habitats threatened by 
expanding agricultural and urban activities. There are, 
however, numerous threats to the amphibians and 
reptiles on Virginia’s Eastern Shore, and there are 
opportunities to enhance their conservation. 
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Harvesting vertebrates for human trade and 
consumption has undoubtedly resulted in eli min ation 
and reduction of many populations on the Eastern 
Shore. Bird populations declined precipitously in the 
late 1800s and early 1900s in the face of over-hunting, 
egg collecting, and killing of certain species for 
feathers (Ehrlich et al., 1988; Barnes & Truitt, 1998). 
Historical overexploitation has probably affected bird 
and mammal populations more than it has affected the 
herpetofauna. Until recently, the primary human use of 
amphibians and reptiles was for personal consumption. 
Sea turtles were taken on occasion by fishermen until 
they were protected by the U.S. Endangered Species 
Act. Other species eaten historically and perhaps 
currently were Bullfrogs, Diamondback Terrapins, 
Snapping Turtles, and Red-bellied Cooters. Two other 
forms of human use may result in overexploitation of 
amphibians and reptiles. These include harvesting for 
commercial trade (Diamondback Terrapin, Snapping 
Turtle) and removal of individuals for the pet trade. 
Information is lacking on the extent of poaching for the 
pet trade but if statistics from other regions in the 
United States (Franke & Telecky, 2001) are applicable, 
then the number of animals removed from the Eastern 
Shore may not be sustainable. Diamondback Terrapins 
have been harvested for commercial trade since the late 
1800s (Carr, 1952; Ernst et al., 1994). The terrapin 
fishery peaked in 1944 in Maryland, for example, with 
a take of over 204,120 kg, but dropped off drastically 
due to the near extirpation of turtles and decline in the 
fad for turtle soup (Roosenburg, 1990). One operation 
based in Chincoteague apparently continued to supply 
scientific researchers with specimens at least through 
the 1980s (e.g., Cowan, 1990). Large scale mortality of 
Diamondback Terrapins in commercial and recreational 
crab pots and fyke nets set for fish across coves 
(Roosenburg et al., 1997; M. Whilden, Maryland DNR, 
pers. comm.) has certainly caused population declines 
of this species. A modern review of such problems is 
clearly warranted. 

Other sources of population decline on Virginia’s 
Eastern Shore are killing of amphibians and reptiles on 
roads by vehicular traffic on roads, indiscriminate 
killing of snakes, introduced species, and pollution of 
wetlands and streams by agricultural pesticides and 
herbicides. Mortality on roads has become a prime 
source of population decline in many areas (Wilkins & 
Schmidly, 1980; Fahrig et al., 1995; Wood & Herlands, 
1997; Mitchell, 2000a). The killing of snakes out of 
fear and ignorance may be ingrained in humans 
(Wilson, 1996), and it has undoubtedly been practiced 
since human occupation of the Eastern Shore. 


Rattlesnakes (Crotalus horridus ) may have occurred on 
the Delmarva Peninsula historically but there are no 
known extant populations (Mitchell, 1994). An 
introduced species that contributes to the decline of 
native species is the domestic cat (Felis catus). 
Domestic free-ranging and feral cats are well known to 
kill and in some cases eat native amphibians and 
reptiles (Mitchell & Beck, 1993). A wide range of 
amphibian and reptile malformations, sickness, and 
mortality is caused by pesticides and herbicides 
(Sparling et al, 2000, and chapters therein). Virginia’s 
Eastern Shore has long been used for intensive 
agriculture that has most certainly caused harmful 
levels of chemicals in the soil and aquatic systems in 
this region. Nitrogen pollution, for example, from 
fertilizations, livestock, precipitation, and effluents 
from industrial and human wastes has been shown to 
cause developmental abnormalities and death in 
amphibians (Rouse et al., 1999). Although data on 
these topics pertaining directly to Virginia’s Eastern 
Shore are lacking, such sources of mortality and 
population decline undoubtedly exist here. 
Observations of such impacts and declines should be 
documented in publications. 

The first broad-scale effort to protect the Eastern 
Shore’s biodiversity from further decline was the 
formation of the Virginia Coast Reserve (VCR) by The 
Nature Conservancy (Hennessey, 1976). Today, the 
VCR manages 45,000 acres (18,212 ha) of mainland 
and barrier island habitat. Likewise, the establishment 
of several national wildlife refuges (Chincoteague, 
Fisherman Island, Wallops Island, and Eastern Shore of 
Virginia), state Natural Area preserves and parks 
(Wreck Island, Savage Neck Dunes, Kiptopeke State 
Park, and Parker’s Marsh Natural Area), and several 
state wildlife management areas (e.g., Mockhorn Island, 
Saxis Marsh) help to ensure the future of some 
of the amphibians and reptiles living in these areas. 
Another development aiding conservation of the 
Eastern Shore herpetofauna is the growing awareness 
of local communities that Neotropical migrant birds 
constitute a resource to be protected (Terbourgh, 1989; 
Carter et al., 2000). Ecotourism is a growing industry 
in this area and is exemplified by the fall birding 
festival held annually in October. Protection of habitat 
for birds will also benefit amphibians and reptiles. 

My major concerns for the protection of amphibian 
and reptile biodiversity on Virginia’s Eastern Shore are 
the future of hardwood and mixed hardwood-pine 
woodlands, the remaining ephemeral wetlands 
(including remnant Delmarva Bays), and freshwater 
springs and streams, and the large scale chemical 
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pollution that may be affecting amphibian populations. 
Clearly, a first step is identification of the remaining 
hardwood tracts and remnant isolated wetlands. The 
conservation of springs and streams requires special 
search efforts on the ground. The first step in 
protecting amphibians and reptiles in these habitats is to 
locate and accurately map all locations of these 
sensitive habitats. These should then be ranked 
according to a scheme that integrates natural condition 
(e.g., species richness and diversity) with threats, 
including chemical intrusion and surrounding land use. 
Buffer zones and other means of protection of these 
integral habitats can then be designed and implemented. 
Effective conservation of amphibians and reptiles 
cannot be realized without focusing on habitats and the 
landscape in which they are embedded. Documentation 
of malformed and sick amphibians would reveal 
whether such problems are occurring here as they do 
elsewhere in the face of chemical pollution. 

Lands that are managed for conservation objectives 
need not necessarily be built entirely from pristine 
habitats, none of which now exist on the Eastern Shore, 
except for possibly some estuarine marshes. Any effort 
on behalf of the conservation of the biodiversity of 
amphibians and reptiles on the Eastern Shore must take 
into consideration the concept of reclaimed farmland. 
Although habitat loss from agricultural practices has 
been dramatic, it is possible to include farmland in 
restoration efforts for conservation. A parcel of land, a 
portion of which contains hardwood forest, isolated 
wetlands, springs and streams, and the agricultural 
areas, will grow into a viable natural habitat complex, if 
allowed to do so. This, of course, assumes that the 
parcel and adjacent lands contain most of the 
biodiversity of the area. Several such large areas on the 
lower Delmarva Peninsula, in conjunction with 
farmland containing corridors of habitat, may be 
sufficient to maintain amphibian and reptile diversity 
on Virginia’s Eastern Shore for the long term. 

The design of conservation lands has been debated 
in the scientific literature (Shafer, 1990; Fahrig & 
Merriam, 1994; Meffe & Carroll, 1997), but the final 
size and configuration of any conservation area is more 
likely to be determined by what is available than by 
biological data. This is exemplified in the current 
habitat mosaic remaining on much of the Eastern Shore 
(Fig. 2, also see Fig. 4 in Pettry et al., 1979). Much of 
this area is affected by agricultural operations, small 
towns, and roads. The natural habitat remaining is 
limited to patches such as small woodlots and scattered 
aquatic habitats. 

Inventories of the remaining natural habitats on the 


Eastern Shore are critical to ensure that the appropriate 
sites are identified and targeted for protection. If the 
habitats are too small to contain the min imum 
population size and home range requirements of the 
more mobile species, then ways of effectively enlarging 
the habitat should be sought. One such way is to allow 
movement, and thus genetic exchange, between 
relatively small habitat islands via habitat corridors 
(Noss & Harris, 1986; Meffe & Carroll, 1997). 

I recommend that broad-scale public education be a 
key ingredient in any conservation effort on the Eastern 
Shore. Human needs should be factored into a holistic 
conservation framework, one that preserves cultural 
and natural heritage into an integrated framework. This 
approach is being used effectively elsewhere in the 
world (e.g., Costa Rica: Allen, 1988; Janzen, 1988). 
The Eastern Shore of Virginia would be an appropriate 
place to develop such a strategy in the United States. 
The ingredients are already in place. 

There are many opportunities for research on the 
amphibians and reptiles on Virginia’s Eastern Shore, as 
well as discovery of much new knowledge about these 
animals in the habitats within this coastal environment. 
The natural history of most species is poorly known 
and even casual observations should be accumulated 
and published. Studies of the conservation biology of 
rare and currently common species would yield many 
new insights that would enhance future management 
efforts. 
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Fig. 2. Aerial view of a portion of the Eastern Shore of Virginia near Cheriton, Northampton County. U.S. Route 
13 bisects the photograph on the left. The view shows the habitat mosaic typical of the Eastern Shore and illustrates 
habitat islands and corridors. Note the remnant Delmarva Bay in the agricultural field in the lower right-hand 
portion of the photo. Photograph taken 1 December 1972; used with permission of the Virginia Department of 
Transportation. 
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INTRODUCTION 

Osseus remains of animals recovered from 
prehistoric archaeological sites, like those from 
paleontological deposits, provide the opportunity 
to identify the native distributions of species and 
sometimes assess the prehistoric compositions and 
conditions of regional faunas (Whyte, 2001). By extent, 
this knowledge conributes to reconstructions of ancient 
climates, environments, and the roles of humans in 
shaping past environments. Archaeological and 
paleontological remains are of special interest in 
regions which underwent significant environmental 
modifications in pre-recorded colonial times. Most 
archaeological (archaeofaunal) specimens represent 
animals selected from the natural population by humans 
and, therefore, do not likely constitute a sample 
representative of the former regional fauna. However, 


they provide the best clues to the interactions of ancient 
humans and animals and the effects of human predation 
on local fauna. The role of prehistoric human predation 
and environmental modification, in general, should 
be taken into account in zoogeographical 
reconstructions and current wildlife management 
policy. 

This study examines archaeofaunal data from the 
prehistoric ( circa A.D. 1350) Mount Joy site located 
near the James River in Botetourt County, Virginia. It 
was undertaken as an archaeological query, to: 
(1) identify the animal food resources of the site's 
native inhabitants; (2) identify the methods and 
seasonality of human predation, food preparation, and 
refuse deposition and; (3) place the results in a larger 
context to evaluate regional and temporal variation in 
prehistoric human adaptations. 
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MATERIALS AND METHODS 

Mount Joy (44B02) is a late prehistoric village site 
located near the confluence of the Janies River and 
Looney Mill Creek, Botetourt County, Virginia, in the 
Ridge and Valley Physiographic Province. Salvage 
excavations of a sample of the site were conducted by 
the Virginia Department of Historic Resources in 
preparation for construction of a drain field for an 
adjacent manufacturing plant. Removal of the plow 
zone revealed numerous hearths, post molds, and 
refuse-filled pits containing stone and ceramic artifacts 
and plant and animal remains. Ceramic typological 
analysis and radiocarbon assays place the age of the site 
within the Dan River cultural phase in the mid- 
fourteenth century A.D. (Klein & Theriot, 1999). 

Anim al remains recovered by means of 1 /4-inch 
mesh dry-screening and flotation (1/16-inch heavy 
fraction) from 19 features and 9 postmolds on the 
Mount Joy site include 3,881 specimens identified as 
crayfish (3), fish (891), amphibian (73), reptile (95), 
turtle (230), bird (733), mammal (1,714), and 
indeterminate vertebrate (142) (Table 1). Molluscan 
remains, also abundant in the assemblage, are not 
included in this analysis. Specimens were identified, 
with reference to the comparative collections of the 
Appalachian State University Department of 
Anthropology, as to skeletal element, side, element 
portion, and to the narrowest possible taxonomic 
division. In addition, observations of evidence of 
burning or other artificial modifications were recorded. 
Because only a sample of the features was excavated 
and most fill was processed through a minimum mesh 
size of 1/4 inch, it is not assumed that the recovered 
assemblage is representative of the whole site. 
Consequently, derived measures of taxonomic 
abundance include only the number of identified 
specimens (NISP) per taxonomic grouping. 

For fish remains, no attempt was made to identify 
the species represented by postcranial bones (vertebrae, 
spines, pterygiophores, etc.), as these are over¬ 
whelmingly numerous and nondistinctive. Exceptions 
were made, however, for gars (. Lepisosteus osseus), 
which were identified by their distinctive scales, eels 
(Anguilla rostrata ) and shad (. Alosa sapidissima ), 
identified by their distinctive vertebrae, and catfishes 
(family Ictaluridae) identified on the basis of their 
distinctive dorsal and pectoral fin spines. These 
discrepancies in the identification process are 
considered in discussions of relative taxonomic 
abundance. 


RESULTS 

The 3,881 specimens include 1,232 (32%) 

identified to the species, genus, or family of animal 
represented (Table 1). A minim um of one species of 
crayfish, 12 species of fish, two species of amphibians, 
two species of snakes, four species of turtles, 10 species 
of birds, and 16 species of mammals are represented by 
the specimens. 

Crustaceans 

Three burned dactyl/propodus fragments of crayfish 
(family Cambaridae) were recovered by means of 
flotation (1/16-in. mesh) from Features 6, 27, and 28. 
These almost certainly represent human food. 
Considering the fact that only burned specimens remain 
preserved on the site and only flotation allowed their 
recovery, crayfish are probably under-represented in 
the assemblage. Crayfish were evidently eaten by the 
natives of eastern North America, sometimes captured 
in streams and brooks by means of reeds baited with 
meat (Lefler, 1967). 

Fishes 

Fish remains recovered from the site represent 
seven different families and a minimum of 12 species 
(Table 1). Fish remains were recovered from nearly 
every feature and were especially abundant in features 
sampled for flotation (Whyte, 2000). Remains 
of minnows ( Semotilus corporalis, and Nocomis spp.) 
and suckers ( Hypentelium nigricans, Moxostoma 
erythrurum, and Catostomus commersoni ) are 
especially abundant (Table 1). Remains of madtoms 
(genus Noturus ) are also abundant, but only because 
samples of feature fill were floated (Tablel). 

Two records from the site are worthy of special 
note. Only one scale of a Longnose Gar (Lepisosteus 
osseus ) was recovered, from Feature 14 (Table 1). 
Considering that a single individual gar yields over a 
thousand scales, it at first seems a surprise that only one 
was recovered. On the other hand, because gars 
probably were rare above the fall zone of the Atlantic 
Slope in prehistoric times, it is remarkable that any gar 
remains were found on the site. A similar discovery 
was made at the nearby Buzzard Rock site (44RN2) in 
Roanoke (Whyte, 1999). The one scale recovered may 
have arrived at the site not in the form of food captured 
in the adjacent stretch of the James River, but perhaps 
as part of a skin, tool, weapon, or ornament. 
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Table 1. Taxa represented among archaeofaunal remains from the Mount Joy site, Botetourt County, Virginia. 


Scientific name 

Common name 

1/4-in. 

mesh 

1/16-in. 

mesh 

NISP* 

Crustaceans 





Cambaridae 

crayfish 

0 

3 

3 

Total Crustacean 


0 

3 

3 

Fishes 





Lepisosteus osseus 

Longnose Gar 

1 

0 

1 

Anguilla rostrata 

American Eel 

6 

8 

14 

Alosa sapidissima 

American Shad 

3 

5 

8 

Semotilus corporalis 

FaUfish 

10 

0 

10 

Nocomis micropogon 

River Chub 

0 

2 

2 

Nocomis leptocephalus 

Bluehead Chub 

0 

1 

1 

Nocomis sp. 

chub 

4 

4 

8 

Cyprinidae 

minnow 

2 

19 

21 

Hypentelium nigricans 

Northern Hogsucker 

0 

1 

1 

Moxostoma erythrurum 

Golden Redhorse 

2 

3 

5 

Moxostoma sp. 

redhorse sucker 

2 

12 

14 

Catostomus commersoni 

White Sucker 

9 

1 

10 

Catostomidae 

sucker 

20 

34 

54 

Ameiurus natalis 

Yellow Bullhead 

1 

1 

2 

Ameiurus sp. 

bullhead catfish 

1 

1 

2 

Noturus insignis 

Margined Madtom 

0 

6 

6 

Noturus sp. 

madtom 

0 

35 

35 

Lepomis auritus 

Redbreast Sunfish 

3 

6 

9 

Lepomis sp. 

sunfish 

7 

1 

8 

Osteichthyes 

bony fish 

144 

536 

680 

Total Fish 


215 

676 

891 

Amphibians 





Rana catesbeiana 

Bullfrog 

9 

1 

10 

Rana sp. 

frog 

1 

0 

1 

Scaphiopus holbrookii 

Eastern Spadefoot 

0 

8 

8 

Bufonidae 

toad 

22 

11 

33 

Anura 

toad/frog 

7 

14 

21 

Total Amphibian 


39 

34 

73 

Snakes 





Nerodia sipedon 

Northern Water snake 

1 

1 

2 

Colubridae 

nonpoisonous snake 

13 

3 

16 

Crotalidae 

pit viper 

0 

7 

7 

Serpentes 

snake 

37 

33 

70 

Total Snake 


51 

44 

95 

Turtles 





Chelydra serpentina 

Snapping Turtle 

1 

2 

3 

Kinosternon subrubrum 

Eastern Mud Turtle 

3 

0 

3 

Sternotherus odoratus 

Stinkpot 

38 

1 

39 

Terrapene Carolina 

Eastern Box Turtle 

103 

14 

117 

Kinosternidae/Emydidae 

turtle 

11 

2 

13 

Emydidae 

pond/box turtle 

30 

25 

55 

Total Turtle 


186 

44 

230 
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Table 1 (continued). 


Scientific name 

Common name 

1/4-in. 

mesh 

1/16-in. 

mesh 

NISP* 

Birds 

Branta canadensis 

Canada Goose 

1 

0 

1 

Bonasa umbellus 

Ruffed Grouse 

2 

2 

4 

Colinus virginianus 

Bob white 

22 

6 

28 

Meleagris gallopavo 

Wild Turkey 

210 

2 

212 

Ectopistes migratorius 

Passenger Pigeon 

11 

3 

14 

Colaptes auratus 

Northern Flicker 

1 

0 

1 

Picoides villosus 

Hairy Woodpecker 

1 

0 

1 

Melanerpes carolinus 

Red-bellied Woodpecker 

1 

0 

1 

Turdus migratorius 

American Robin 

6 

0 

6 

Corvus brachyrhynchos 

American Crow 

1 

0 

1 

Passeriformes 

perching bird 

2 

3 

5 

Aves (large) 

large bird 

384 

22 

406 

Aves (medium) 

medium bird 

12 

0 

12 

Aves (small) 

small bird 

5 

3 

8 

Aves 

bird 

25 

9 

34 

Total Bird 


684 

49 

733 

Mammals 

Didelphis virginiana 

Opossum 

1 

0 

1 

Scalopus aquaticus 

Eastern Mole 

10 

0 

10 

Procyon lotor 

Raccoon 

5 

1 

6 

Mephitis mephitis 

Striped Skunk 

3 

0 

3 

Urocyon cinereoargenteus 

Gray Fox 

4 

0 

4 

Lynx rufus 

Bobcat 

1 

0 

1 

Carnivora 

indeterminate carnivore 

1 

1 

2 

Castor canadensis 

Beaver 

1 

0 

1 

Marmota monax 

Woodchuck 

1 

0 

1 

Sciurus carolinensis 

Eastern Gray Squirrel 

19 

0 

19 

Sciurus niger 

Eastern Fox Squirrel 

27 

2 

29 

Sciurus sp. 

squirrel 

42 

12 

54 

Tamias striatus 

Eastern Chipmunk 

2 

6 

8 

Oryzomys palustris 

Rice Rat 

0 

1 

1 

Microtus pennsylvanicus 

Meadow Vole 

0 

1 

1 

Microtus sp. 

vole 

0 

1 

1 

Cricetidae 

mouse/rat 

2 

2 

4 

Rodentia 

rodent 

0 

1 

1 

Sylvilagus floridanus 

Eastern Cottontail 

1 

8 

9 

Odocoileus virginianus 

White-tailed Deer 

260 

18 

278 

Homo sapiens 

Human 

10 

2 

12 

Mammalia (large) 

large mammal 

366 

23 

389 

Mammalia (small) 

small mammal 

48 

16 

64 

Mammalia 

indeterminate mammal 

569 

246 

815 

Total Mammal 


1373 

341 

1714 

Indeterminate Vertebrates 

Vertebrata 

indeterminate vertebrate 

10 

132 

142 

Total Specimens 


2558 

1323 

3881 


*NISP = number of identified specimens 
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Seven vertebrae and one articular of the American Shad 
(Alosa sapidissima ) were recovered, from six different 
features. The American Shad is anadromous and would 
have arrived at the location of the Mount Joy site 
during its spawning run between late March and early 
May. A weir may have been constructed in the nearby 
James River to take advantage of this seasonal 
resource. Although shad were undoubtedly captured 
near the site in spring, the remains may represent 
secondary (relocated) refuse and, therefore, do not 
necessarily indicate a spring season of pit filling. 

Amphibians 

Amphibian remains are relatively few and include 
those of Bullfrogs ( Rana catesbeiana) Eastern 
Spadefoots ( Scaphiopus holbrookii ), and toads of the 
family Bufonidae (Table 1). These were recovered from 
several features and may, in certain cases, represent 
natural entrapment in open pits (see Whyte, 1991). 
However, 4% of anuran remains became burned, 
evidently prior to their deposition in these features, 
suggesting the possibility that they represent food 
remains or other human refuse. 

Snakes 

Remains of snakes were recovered from most of the 
larger contexts yielding faunal remains and include 
those of Northern Watersnakes (Nerodia sipedon ), 
other nonpoisonous snakes (family Colubridae), and pit 
vipers (family Crotalidae) (Table 1). Snakes may have 
been consumed or collected for their bones or skins 
during the warm season. 

Turtles 

Turtle remains, primarily fragments of the carapace 
and plastron, are abundant in the assemblage (Table 1). 
Species represented include Snapping Turtles 
(■Chelydra serpentina). Stinkpots ( Sternotherus 
odoratus ), Eastern Mud Turtles ( Kinosternon 
subrubrum ), and Eastern Box Turtles ( Terrapene 
Carolina ). Box turtles are most abundant and were 
probably collected when encountered during daily 
foraging. It must be cautioned, however, that most of 
the specimens identified are parts of carapaces, some of 
which may have been collected as empty shells from 
the forest floor. All turtles are considered warm-season 
resources; they may have been difficult to find when 
they were hibernating. 


Birds 

Bird remains from the site are primarily those of 
gallinaceous birds including Ruffed Grouse ( Bonasa 
umbellus ), Bobwhite ( Colinus virginianus), and Wild 
Turkey ( Meleagris gallopavo) (Table 1). Most of the 
406 specimens identified only as indeterminate large 
bird probably represent M. gallopavo. The Wild Turkey 
would have been easy prey and a dependable food 
resource throughout the year, but especially in fall 
(Bent, 1963). Its feathers provided fletching and supply 
for other tools and ornaments. Several beads and tools 
fashioned from turkey bones were recovered (see 
below). Canada Goose ( Branta canadensis ) is 
represented only by one wing phalanx, perhaps 
indicating part of a wing and not necessarily food. 
Passenger Pigeon ( Ectopistes migratorius ) remains 
were recovered from three features. 

Three species of woodpecker are represented by one 
specimen each. These include the Northern Flicker 
(Colaptes auratus ), Hairy Woodpecker ( Picoides 
villosus), and Red-bellied Woodpecker ( Melanerpes 
carolinus ) (Table 1). Woodpeckers may have been 
sought for purposes other than nourishment. A bone of 
a Red-bellied Woodpecker was recovered from the 
nearby Lauderdale site (44B03), also a Dan River 
phase village (Carter & MacCord, 1968). Six 
specimens identified as American Robin ( Turdus 
migratorius ) were recovered from one feature and 
represent a single individual. 

Mammals 

Mammal remains, by far the most numerous among 
the vertebrate classes, include at least 16 species (Table 
1). Individuals of some species ( Scalopus aquaticus, 
Oryzomys palustris, Microtus pennsylvanicus) may 
represent fossorial intrusions rather than human food. 
Remains of squirrels and deer are particularly 
abundant, together accounting for 87% of identifiable 
mammal remains (Table 1). Deer bones and antlers 
were also fashioned into projectile points and other 
tools (see below). Adult human molars were found in 
two flotation (1/16-in. mesh) samples, while one human 
deciduous incisor was recovered from another. As 
neither shows evidence of premortem decay, these 
probably derived from earlier burials disturbed by later 
village activity. One feature, however, yielded a partial 
skeleton of a fetal or stillborn human (Whyte, 2000). Its 
inclusion among refuse in the feature appears to have 
been deliberate. 
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DISCUSSION 

The archaeofaunal assemblage from Mount Joy is 
remarkable for several reasons. It is unusually well 
preserved; even the costal cartilage of large mammals, 
probably deer, and ossified tendons of turkeys 
remained preserved in some features. The assemblage 
is also remarkably diverse, in part because time was 
taken to employ fine-mesh (flotation) recovery (eight 
species are represented only by flotation fractions). 
Despite this diversity, however, the absence of remains 
of certain large mammals such as black bear and elk is 
noteworthy. 

Human Diet 

Late prehistoric human occupants of the Mount Joy 
site evidently relied substantially upon wild animal 
foods through hunting, trapping, collecting, and fishing. 
It may be overly presumptuous, realizing the potential 
biases of deposition, preservation and, especially 
salvage recovery at the site, to assume that the 
recovered sample is representative of the overall annual 
diet of the site’s inhabitants. Nevertheless, it is clear 
that members of every available class of invertebrates 
and vertebrates provided sustenance. Large animals 
such as deer and turkeys appear to have contributed the 
bulk of the meat to the human diet, yet very small 
aquatic resources such as crayfish, minnows, and 
madtoms were eaten, and probably with greater 
frequency than is indicated by the recovered remains. 

Fish, aquatic turtles, and crayfish were probably 
taken in baited traps, possibly set overnight. Shad were 
likely trapped with weirs, netted, or speared while 
making their spawning run in spring. Snakes and box 
turtles were probably collected as they were 
encountered during daily foraging in warmer months. 
Gallinaceous birds, so well represented in the 
assemblage, were probably trapped and occasionally 
shot, especially in the fall. Passenger Pigeons were 
probably taken in great numbers during their autumn 
migration by raking them from their roosts at night (see 
Swanton, 1979). Gray and Fox squirrels, apparently 
important animal foods, can be obtained at almost any 
time of year by trapping or shooting. 

The importance of White-tailed Deer in the human 
diet at the Mount Joy site was primary, as it apparently 
was throughout the prehistory of the region (Waselkov, 
1978). It is the largest, most well-represented animal in 
the assemblage and was probably sought year-round, 
but especially targeted in the fall and winter. As 
indicated by epiphyseal closure and tooth eruption and 


wear, individuals represented in the assemblage range 
in age from six months to senescent. 

Bone Modification 

Evidence of butchery, in the form of cut marks, was 
observed on 25 specimens. Most of these are from a 
single feature, and all but one are specimens of either 
large mammals or large birds. Carcasses of smaller 
animals were probably skinned and cooked or 
consumed in their entirety. 

Although evidence of bone breakage was not 
systematically recorded, nearly all bones of large 
mammals and most long bones of large birds exhibit 
perimortem fracture, presumably resulting from 
marrow extraction. Exceptions are certain of the turkey 
long bones which remain whole except for some 
gnawing of the ends (possibly by human teeth). Chop 
marks resulting from attempts at bone breakage were 
observed on three large mammal long bone fragments. 

Three features (6, 14, and 18) were sampled to 
investigate the distribution of evidence of burning 
among archaeofaunal remains. The frequency of 
burning varies significantly among these features and 
among the vertebrate groups represented (Whyte, 
2000). One-third of the remains in Feature 6 are either 
charred or calcined, while only 11% of those from 
Feature 14 are burned. All together, mammal and turtle 
remains exhibit the highest frequencies. In most cases, 
this burning probably resulted from inadvertent 
exposure to fire, such as in the construction and use of 
hearths over ground containing faunal remains (Coy, 
1975; Bennett, 1999). Some, such as turtle shells and 
distal ends of mammal limb bones, may have become 
charred, but not likely calcined, in the roasting of 
meats. 

Thirty-nine specimens exhibit evidence of artificial 
modification or use (Whyte, 2000). Of these, two 
appear to be projectile points or other pointed tools 
manufactured from deer antler tines. Other tools 
include sharpened and polished deer ulnae (3), mammal 
bone fragments (2), and turkey and other large bird 
long bone shafts (4). Twelve are beads or tubes 
manufactured from long bones of large birds, and seven 
are drilled alar phalanges of Wild Turkeys (Whyte, 
2000). The latter may have had attached feathers 
which, when strung together, may have formed a 
feather skirt or apron. One specimen, a calcined bone of 
an indeterminate vertebrate recovered from Feature 35, 
represents the proximal end of a needle with a 
circumscribed groove rather than an eye. The 
remaining eight specimens are tool/ornament 
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manufacturing debris exhibiting evidence of grooving- 
and-snapping. 

Evidence of rodent-gnawing was observed on deer 
and turkey remains from Feature 14 (Whyte, 2000). 
This gnawing most likely occurred before burial prior 
to deposition in Feature 14 or while the bones remained 
exposed within the pit. One deer and two rabbit bones 
exhibit evidence of having been partially digested, 
while 15 specimens, mostly of turkey and deer, from 
various features, exhibit evidence of carnivore or 
omnivore tooth marks (Whyte, 2000). 

Seasonality of Faunal Resources 

Several indicators of resource and site occupational 
seasonality were observed among archaeofaunal 
remains from the Mount Joy site. One indicator of 
spring (March-May) is provided by the recovery of 
remains of American Shad. Although only available 
during the spring spawning run, shad would have been 
one of the largest fishes in the James River above the 
Fall Zone in late prehistoric times. Their arrival near 
the site may have been eagerly anticipated and their 
capture facilitated by the construction of a weir. 

Indicators of fall season activity include migratory 
Passenger Pigeons, remains of which were recovered 
from three features. Pigeons would have passed 
through the region mainly in September and October 
(Schorger, 1955). Wild Turkeys are also more 
obtainable in the fall when they aggregate in large 
flocks and move toward the bottomlands (Bent, 1963). 

Most features contained a combination of remains 
of warm-season aquatic resources and terrestrial and 
avian species which can be obtained year-round, 
indicating relatively continuous human activity at the 
site. Feature 14 yielded much of the remains of a six to 
eight-month-old deer, indicating a winter season of 
death, while Feature 18 produced the remains of a deer, 
18 to 20 months in age at death, also indicating winter 
hunting. These same features contained remains of 
warm-season fauna (fishes, amphibians, reptiles, and 
turtles), suggesting that the pits were filled with a 
combination of primary (immediate) and secondary 
(relocated) refuse. 

In summary, the Mount Joy site was evidently 
occupied year-round and, as one would expect, faunal 
resources were exploited when they were seasonally 
abundant (poikilothermic, hibernating, and migratory 
species) or seasonally preferable (e.g., fatter deer with 
thicker hides and developed antlers). 


Regional Comparisons 

Several late prehistoric and protohistoric sites 
explored along the upper James and Roanoke River 
systems also contain Dan River phase village 
components (circa A.D. 1300-1500) and provide a 
comparative framework for the archaeofaunal remains 
from Mount Joy. Two sites are of particular interest 
because of their proximity and relative contem¬ 
poraneity. These include the Fipes site (44B01), 
located at the confluence of Fooney Mill Creek and 
James River (MacCord, 1971), the Fauderdale site 
(44B03), also located on Fooney Mill Creek (Carter & 
MacCord, 1968), and the Bessemer site (44B026), 
about 15 km farther west on the James River (Whyte & 
Thompson, 1989). Only a casual recovery and analysis 
of the animal remains from the Fipes and Fauderdale 
sites was conducted, allowing for the identification of 
certain species but no meaningful quantification of their 
remains (Carter & MacCord, 1968; MacCord, 1971). 
Yet, the lists provided are similar but less diverse than 
that of Mount Joy, in part because of the consistent 
sampling by flotation at the latter. Indeed, no fish 
remains were identified at either the Fipes or 
Fauderdale site. 

The Bessemer (44B026) assemblage, recovered by 
1/16-inch mesh wet-screening, is virtually identical to 
that of the Mount Joy site (Whyte, 1989). One minor 
difference is that remains of Wild Turkey are more 
abundant in the Mount Joy assemblage. The Bessemer 
assemblage also includes Black Bear (Ursus 
americanus ) but lacks Passenger Pigeons (Ectopistes 
migratorius). The ichthyofaunal assemblage from 
Bessemer is especially comparable to that of Mount 
Joy, including remains of many small madtoms and 
minnows as well as the seasonally available American 
Shad (Whyte, 1989). Additional sites farther up the 
James River (Whyte, 1988, 1990) and its tributaries 
only confirm the importance of fish in late prehistoric 
human diets of the region. 
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INTRODUCTION 

Ongoing inventories of the arthropod faunas of 
Virginia by our respective agencies continue to augment 
the lists of known resident species. Often these newly 
documented species are small and rarely collected, and 
their discovery in Virginia represents dramatic extensions 
in their established areas of distribution, sometimes by 
hundreds of miles. 

We take this occasion to formally register thirteen 
beetle species, most of which fall into the category just 
described, as native to Virginia. Eight of these species are 
resident in the southeastern Coastal Plain of the state and 
three inhabit the Appalachians. Another was found near 
the Fall Line and the last is reported from widely scattered 
sites in Virginia. All material cited is deposited in the 
Virginia Museum of Natural History (VMNH), except 
that designated by the acronyms USNM (National 
Museum of Natural History), UGA (University of 
Georgia), and NCSU (North Carolina State University). 
VDNH identifies collections made by Virginia Division 
of Natural Heritage staff other than SMR. 


SCIRTIDAE 

Ora troberti (Guerin) 

New northernmost and state records 

Members of this genus and the related Scirtes 
resemble the chrysomelid “flea beetles” in having the hind 
femora greatly enlarged for jumping. Ora troberti is 
listed for FL and TX (Peck & Thomas, 1998; Young, 
2002a) and AL (Loding, 1945). There is a specimen 
labeled “La.” in the Casey Collection (USNM). White 
(1983) apparently used a specimen of O. troberti for his 
field guide illustration of the genus. Its occurrence along 
the Atlantic coast northward from Florida is not reported, 
but our collection records show that it reaches the Cape 
Henry area of Virginia. Ora texana Champion was listed 
as tentatively occurring in NC by Brigham (1982); the 
other two southeastern species of Ora , troberti and 
hyacintha Blatchley (Young, 2002a) were apparently not 
known to him. New state records for O. troberti are 
substantiated by the material listed here. 

Virginia: City of Virginia Beach. “False Cape State 
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Pk, dunes north of cemetery, 18 August 1998, UV,” 
S. M. Roble, C. S. Hobson, A. C. Chazal (VMNH 1). 

North Carolina: Dare Co. : Kill Devil Hills, 16 Sept. 
1955, K. V. Krombein (USNM 2). 

South Carolina: Horry Co.. Myrtle Beach, July 
1961, Rosenburg Collection (USNM 1). 

Georgia: Camden Co.. Little Cumberland I., 
30°58'N, 81°25'W, 28 - 29 November 1997, WES et al. 
(USNM 2); Grady Co. : 10 May 1929, C. O. Handley 
(USNM 1); Beachton, The Hall, 14 Oct. 1924, C. O. 
Handley (USNM 1). 

The latter specimen is labeled “ Ora troberti Guer. 
Det. L. L. Buchanan”. The two from Little Cumberland 
Island and the one from False Cape State Park were 
collected at black lights in maritime dune forest 
dominated by live oak ( Quercus virginiana Mill.). 

BOTHRIDERIDAE 

Sosylus costatus LeConte 
New northernmost and state record 

Collecting localities for this species were not 
provided by Stephan (1989) who merely listed material 
examined from the states of AL, AR, FL, GA, MS, SC, 
and TX. Kirk (1969) recorded S. costatus only from 
Wedgefield (Sumter County) in South Carolina, 
presumably the previous northernmost known locality. 
Our three specimens thus represent an extension of about 
215 miles (340 km) northeastward from Wedgefield. 

Virginia: Isle of Wight Co. . Blackwater Ecologic 
Preserve, 7 km south of Zuni: 1 June 1994 (1), 1 July 
1994 (1), 12 July 1994 (1), all SMR, blacklight trap 
(VMNH 3). 

Sosylus extensus Casey 

New northernmost and state records 

Stephan (1989) listed material examined from the 
states of AL, FL, GA, LA, MS, OK, and TX, stating that 
it was “uncommonly collected.” This species is newly 
recorded for NC and VA on the basis of the following 
specimens: 

Virginia: City of Norfolk. “9/29/53, Walker & Andy” 
(USNM 1). 

North Carolina: Polk Co.\ Tryon, “3245 g, 
Hopk[ins], U.S./ Castanea dentata / W. F. Fiske 
Collector” (USNM 1). 

This far-inland locality demonstrates that S. extensus 
is not restricted to the coastal lowlands and could be 
expected anywhere in the Virginia Piedmont region. 


CLERIDAE 

Enoclerus muttkowskii Wolcott 
New southernmost and state record 

According to Downie & Arnett (1996), this clerid 
occupies a fairly narrow east-west range from Vermont to 
Wisconsin, south only into Ohio and Pennsylvania. It 
appears to be only rarely collected: Knull (1951) cited 
only Cantwell Cliffs in Hocking County for relatively 
well-collected Ohio. The discovery of E. muttkowskii in 
central western Virginia apparently constitutes a 
substantial southward extension of the range along the 
Appalachians and may represent the southernmost 
locality for the species. None, at least, are included in the 
NCSU collections from North Carolina. 

Virginia: Bath Co., shale barren, 1 km S Millboro 
Springs on Forest Service Rt. 462, 8 June 2000, Anne C. 
Chazal, VDNH (VMNH 1). 

In size, coloration, and general facies, this species 
bears a remarkable superficial likeness to the common and 
widespread E. ichneumoneus , with which our specimen 
was originally placed in the VMNH collection. While the 
shape of the scutellum is a constant and easily seen 
structural difference, comparison of our material of the 
two species disclosed some additional specific characters: 

E. ichneumoneus : apex of scutellum an acute triangle 
clothed in pale hairs; black basal marking of elytra not 
extending to anterior corner, humeral knob reddish; 
labrum black; black hairs confined to posterior half of 
pronotum, those of anterior half and head entirely golden- 
red. 

E. muttkowskii. apex of scutellum broadly rounded 
and virtually glabrous; black basal marking of elytra 
extending forward to humeral shoulder including the basal 
knob; labrum concolorous with the reddish head; black 
hairs present on entire pronotal surface and dorsum of 
head. 

Wolcottia pedalis (LeConte) 

New southernmost and state records 

The distribution of this beetle as outlined by Downie 
& Arnett (1996) extends from New Jersey westward - 
south of the Great Lakes - to South Dakota, Nebraska, and 
Missouri. It is said to be common in Ohio and Indiana, 
near the center of this area. The following Virginia record 
extends the known range southward along the 
Appalachians, and is about 180 miles (300 km) southeast 
of Scioto Co., Ohio, the southernmost locality for that 
state cited by Knull (1951). New state records for 
Maryland and West Virginia are also substantiated. 

Maryland: Anne Arundel Co.. S[mithsonian] 
Institution] Java Farm Biol. Survey, 16-VII-1968, R. E. 
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& Jan White, collectors (USNM 1). Calvert Co.. 
Chesapeake Beach, July 2,1916, W. L. McAtee (USNM 
1). Montgomery Co.. Plummer’s Island, 15 VI [19]03, 
W. V. Warner (USNM 1); June 10, [19]08, Schwarz & 
Barber (USNM 1); 3 VI [19]14, R. C. Shannon (USNM 
1); June 7, [19]14, W. L. McAtee (USNM 1). 

Virginia: Montgomery Co. , tributary to Den Creek, 
marl fen off Rt. 641, ca. 3 km SE of Ellett, Malaise trap, 
6-22 June 1999, SMR (VMNH 1). 

West Virginia: Marion Co. . Rock Lake, elev. 1500 
ft. [457 m], 9 mi. SE Fairmont, 20-VII-1974, Joseph 
Anderson (USNM 1). 

The uniform black color and short, divergent elytra 
with a distinct convexity at the dorsal extremity of each, 
distinguish this small clerid from related forms. 

TENEBRIONIDAE 

Epitragodes tomentosus macilentus Casey 
Verification of imprecise earlier Virginia record 

The northernmost published record for this chiefly 
austral species appears to be that of Freude (1968) for 
“Virginia” without further specification. Actually a 
number of collections can be cited, all of them south of 
the Chesapeake estuary: 

Virginia: City of Virginia Beach. Lynnhaven Bay, 13 
August 1976, Robert D. Ward (USNM 1); Cape Henry, 
20 July 1927, August Busck (USNM 1); Virginia Beach, 
1-2 May 1982, WES, “Reared from larva / Under leaf 
litter of spreading plants on dunes” (USNM 1); same data 
except without “reared” label, 13 larvae, 2 pupae with 
larval skins, (USNM); False Cape State Park, 17-18 
August 1998, S. M. Roble, C. S. Hobson, A. C. Chazal, 
VDNH, at UV light (VMNH 16). City of Norfolk. Norfolk 
[probably the Virginia Truck Crops Experiment Station], 

3 July 1939, P. W. Oman (USNM 1). City of Chesapeake. 
Deep Creek, 27 August 1938, A. B. Gurney (USNM 1). 
City of Suffolk: South Quay, ca. 3 miles south of Franklin, 
UV light in pine barrens, 23 July 2002, S. M. Roble, C. S. 
Hobson, VDNH (VMNH 1). Isle of Wight Co. . 6 km 
south of Zuni at Blackwater River [Blackwater Ecological 
Preserve], 27-28 August 1989, WES (USNM 4 “At black 
light in burned-over pine & oak sandy scrub” and USNM 

4 larvae). 

Field notes by WES on 27 August 1989 describe the 
latter collection: “Explored roadsides through open sandy 
scrub-the best spots of fine loose white sand exposed 
here, + road edge lined with some different plants, mainly 
spreading clumps of Polygonellapolygama. In sand under 
these were larvae of epitragines, prob. Epitragodes , not 


yet full grown...” and notes on the adults: “Tended the 
light in burned barrens + roadside from late dusk to after 
dark; just at full dark, within a minute of each other, 3 
Epitragodes appeared on the sheet; one more found about 
an hour later.” The larvae from the Virginia Beach site 
were also found in pure sand; other collections from 
barrier islands as well as inland sand barrens from the 
Carolinas to Alabama and Florida indicate that the species 
is an obligate psammophile, as are its close relatives 
(Steiner, 1995). 

The two specimens from Norfolk and Cape Henry 
had been examined by Heinz Freude in 1963 and labeled 
by him as E. t. macilentus ; they are doubtless the basis for 
inclusion of Virginia in the statement of range in his 1968 
revision of the Epitragini. 

Superficially, with its rather ovoid and dorsally 
convex form, this species resembles a hydrophilid beetle. 
The body and appendages are a dark reddish-brown, 
dorsally invested by prostrate silvery setae which coalesce 
randomly on the elytra to produce a speckled effect. The 
16 VMNH specimens from False Cape are uniform in 
size, all in the 8.5-9.0 mm length range. 

Glyptotus cribratus (LeConte) 

New northernmost and state record 

Although known from as far north as Raleigh, North 
Carolina (Brimley, 1938), this species has apparently not 
been documented for Virginia. Peck & Thomas (1998) 
gave widespread Florida records and also listed TX and 
“Bahamas.” As with many southern Coastal Plain 
species, northern limits are often found in the Cape Henry 
area of Virginia, as is the case with this beetle. 

Virginia: City of Virginia Beach. First Landing- 
Seashore State Park, along Main Trail, in leaf litter, 24 
May 1989, RLH (VMNH 1). 

In South Carolina, beetles have been taken in hollow 
trees and under bark (Kirk, 1969) and WES has observed 
similar habits for the species in several southeastern U.S. 
localities, and reared the larvae from dead, rotten branches 
on living hardwood trees. Live oak ( Quercus virginiana ) 
is a frequent host, and this tree has its northern limits at 
Cape Henry, Virginia. 

Andrimus murrayi (LeConte) 

New northernmost and state records 

Campbell (1984) included Andrimus in a key to North 
American genera of alleculines (the “comb-clawed 
beetles,” formerly a separate family) and illustrated some 
features of A. murrayi. Peck & Thomas (1998) listed A. 
murrayi as “endemic” to Florida, and the majority of 
specimens in collections examined are from that state, 
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where it occurs widely. Six other Andrimus species are 
known (Arnett, 1983; Aalbu et al., 2002) from Florida and 
Georgia; the four named by Casey are listed as synonyms 
by Peck & Thomas (1998) but they did not list the two 
described by Blatchley (which are in need of examination 
as probable synonyms of A. murrayi) from Florida. A 
record from Alabama (Baldwin County, as A. nigrescens 
Casey) was listed by Loding (1945) and several 
occurrences in South Carolina (Kirk, 1969) show that the 
beetle occurs along the Atlantic Coast. The specimens 
newly reported from North Carolina and Virginia, mostly 
taken at lights at or near beach localities, extend the 
known range northward. 

Virginia: City of Virginia Beach. “Prs. Anne Co., 
Virginia Beach, 30 May 1972,” WES (USNM 2). 

North Carolina: Columbus Co:. Lake Waccamaw, 
11 May 1985, WES & A. Gerberich, at black light in oak 
& pine scrub sand barrens near lake (USNM 1); Dare Co .: 
Frisco, 27 Apr. 1985, WES & J. Dix, at black light in 
dune scrub (USNM 57); Kill Devil Hills, V / 30-VI / 1, 
1958, K. V. Krombein (USNM 27). 

The Virginia specimens were found at what is now 
First Landing-Seashore State Park, at window lights on a 
building among live oak ( Quercus virginiana ) and other 
trees on stabilized dunes. Andrimus immature stages are 
unknown; larvae probably live in sandy soil. Adults have 
a vernal flight period and apparently do not hibernate in 
that stage. The species is most common along the barrier 
island strand and also occurs at sandy inland localities as 
shown by the Lake Waccamaw, NC record and numerous 
specimens from central Florida (USNM). Beetles are 
readily “attracted” to artificial lights and appear at dusk. 
They are similar in appearance to Capnochroa fuliginosa 
(Melsheimer), illustrated by Aalbu et al. (2002), but that 
alleculine is much larger and inhabits upland deciduous 
forests. Male Andrimus antennae are longer and more 
serrate than those of the females. 

MELYRIDAE 

Collops balteatus LeConte 

New northeastemmost and state record 

This species, superficially a large version of the 
common C. quadrimaculatus , has not been recorded north 
of Florence and Rock Hill, South Carolina (Kirk, 1969, 
1970). We can add this distinctly austral species to the 
Virginia faunal list on the basis of the following capture: 

Virginia: Chesterfield Co:. Loch Braemar 
community swimming pool, north shore of Gregory Pond, 
1.2 km NE jet. US Route 360 and Co. Route 653, 3 June 
2000, SMR (hand capture) (VMNH 1). 


While the discovery of the species in Virginia 
represents a northward range extension of some 260 miles 
(440 km), a more interesting fact about C. balteatus came 
to light incidental to inquiry about its occurrence 
elsewhere. Apparently it was not frequently collected for 
a century after its description from Texan specimens 
(LeConte, 1852). In his subsequent revision of the genus, 
Fall (1912) could not amplify the range (“It is known to 
me only from Texas”), and the USNM collection has no 
specimens from the Atlantic Coast states. Loding (1945) 
documented the species for southern Alabama, and as 
noted, Kirk (1969, 1970) listed it for three sites in South 
Carolina, greatly augmenting the area of distribution. 

With such a fragmentary background for the beetle, it 
was a surprise to learn that C. balteatus is abundant and 
widespread in eastern North Carolina, represented by over 
60 specimens from 11 counties in the NCSU collection 
(Fig. 1). The earliest capture date among this material is 
1958, at Raleigh. Since Brimley (1938) did not list the 
species for North Carolina, it seems reasonable to assume 
that it arrived there sometime during the following 



Fig. 1. Distribution records for Collops balteatus in 
Virginia and the Carolinas. The western edge of the 
Coastal Plain is approximated by the dashed line. The site 
of earliest collection (Raleigh, 1958) is indicated by the 
arrow. 
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20-year interval. Collections were made in Wake, 
Onslow, and Scotland counties in 1959, implying a fairly 
general dispersal already by 1960. 

If this be true, it is curious that by 1969, Kirk had 
records for only three widely separated counties in South 
Carolina, not what one would expect if the spread was 
from south to north along the coast. It is also curious that 
Peck & Thomas (1998) did not include C. balteatus in 
their list of Floridian beetles, since southern Alabama is 
close to the Florida “panhandle”. The dynamics of the 
situation are not clear: is the apparent eastward spread of 
the species the result of natural dispersion, or of an 
accidental anthropogenic introduction? In either case, it 
is clear that about 50 years ago the species found North 
Carolina to be a good place in which to prosper and 
colonize. 

Considering the capture of C. balteatus in three North 
Carolina counties adjoining the Virginia state line in 1963 
(Gates), 1970 (Warren), and 1980 (Northampton), it is 
noteworthy that the first Virginia specimen was not taken 
until 2000 despite a decade of relatively intensive 
collecting efforts in the southeastern part of the state. 

Temnopsophus bimaculatus Horn 
New northeastemmost and state records 

An elegant little beetle, rarely collected even within 
its main range area, T. bimaculatus has been recorded 
from South Carolina and Florida west to Louisiana and 
north to Minnesota and Michigan (“swept from vegetation 
along Lake Michigan”) (Kirk, 1969, 1970; Downie & 
Arnett, 1996; Peck & Thomas, 1998). Kirk (1969, 1970) 
listed the species for Horry and Dorchester counties in 
South Carolina. Brimley (1938) had no specimens from 
North Carolina but several have been found there since 
his book was prepared. Although these specimens were 
collected in 1954, Wray (1967) did not list this species for 
North Carolina either. Our single capture site in 
southeastern Virginia extends the known range some 235 
miles (376 km) northeastward along the Coastal Plain, 
and we supply the unpublished North Carolina records to 
fill in the resultant hiatus. 

Virginia: City of Virginia Beach. Dam Neck Navy 
Base, from pitfall in interdunal swale, 4 July 1991 (2 SS, 
1$), 12 October 1990 (1^), all K. A. Buhlmann, VDNH 
(VMNH 4). 

North Carolina: Pender Co. : Burgaw, 4 May 1954, 
D. M. Weisman (NCSU 4). Tyrell Co., no locality 
specified, 1 May 1954, D. M. Weisman (NCSU 1). 


The drawing (Fig. 2) will serve to identify this 
species if and when it is collected again in Virginia. The 
modification of the basal antennomere is diagnostic, as is 
the general body form with convex, basally depressed, 
elytra. However, our series shows that the “hooked” first 
antennomere is a male character only, a point not made 
clear in identification manuals (e.g., Downie & Arnett, 
1996). 



Fig. 2. Temnopsophus bimaculatus Horn. Habit sketch of 
female from Dam Neck Navy Base, City of Virginia 
Beach dorsal aspect, showing elytral punctation on left 
side, color pattern on right. Elytra are depressed across 
basal third, otherwise strongly convex. Metatibiae are 
noticeably arcuate in both sexes, in drawing represented 
shorter in reality owing to foreshortening effect of 
downward curvature. Modified first antennomere of male 
shown in separate sketch above front of female. 

CALLIRHIPIDAE 

Zenoa picea (Palisot de Beauvois) 

New state records 

This rarely collected beetle, formerly classified in 
Rhipiceridae or as a separate family, is the only known 
callirhipid in North America (Young, 2002b). It was 
recorded from Ohio, Indiana, Pennsylvania, and Florida 
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by Downie & Arnett (1996). Kirk (1969) recorded it for 
Florence, South Carolina. Ulke (1902) listed it for the 
District of Columbia “under bark of trees” and Staines 
(1983) reported some Maryland records, reviewed some 
ecological notes, and added Kansas and Texas to the 
western periphery of the overall range (probably based on 
material in the USNM). Neither Brimley (1938) nor 
Wray (1967) included Z. picea in their lists of North 
Carolina insects. 

This species is now known from both eastern and 
western parts of Virginia as well as the bordering states of 
North Carolina and West Virginia, as documented by the 
following collections. Additional Maryland and DC 
records that supplement the reports of Ulke (1902) and 
Staines (1983) are also provided. 

Maryland: Anne Arundel Co. : 6 km ESE of Laurel 
[Patuxent Research Refuge], 39°05'N, 76°48'W, 24 July 
1995, coll. M. E. Epstein & WES, “At black light; open 
sandy gap in mixed forest” (USNM 1). Baltimore Co:. 
8 km SE Essex, 26 April 1987, WES & J. M. Swearingen 
“under driftwood and debris on sand beach” (USNM 1 
larva). Charles Co: Smallwood State Park, 
38°33'N,77 0 12'W, 27 July 2002, colls. WES, J. M. 
Swearingen et al., “At black light in mature mixed forest” 
(USNM 2). Montgomery Co: 4 mi. SW of Ashton, 
39°06'30”N, 77°01'30”W, 27 [and] 30 July 2002, G. F. 
Hevel (USNM 2); Cabin John Bridge, July 28, 1912, F. 
Knab (USNM 1); Jacksons Island, 8.8.1920, H. S. Barber 
(USNM 1); North Potomac, 39°6.8'N, 77°15.2’W, 6 July 
2002, Steven Lingafelter, “blacklight” (USNM 1); 
Plummer’s Island, Nov. 5, 1905, H. S. Barber, “in log of 
sassafras” (USNM 3 larvae) [and] Schwarz & Barber, “ex 
hollow sassafras” (USNM 1 larva, 2 adults); May 14, 
1906, Schwarz & Barber, “ex sassafras in jar” (USNM 1 
larva); 4 Nov. [19]72, T. L. Erwin, coll., “Found dead in 
cabin” (USNM 1); 38°58'N, 77°10'W, 22 July 1995, coll. 
M. E. Epstein, WES & J. M. Swearingen “In mixed 
forest; at black light on island summit” (USNM 2); 16 
July 1997, M. E. Epstein, WES, J. M. Swearingen & A. 
Brower colls. (USNM 1); 13 July 2002, colls. WES, J. M. 
Swearingen et al., “On rotten wood at base of dead 
standing Quercus rubra at dark” (USNM 2); Rockville, 2 
[and] 26 VII 1980, Scott W. Gross (USNM 2). Prince 
Georges Co: Cedarville State Forest, near Cedarville 
Pond, 38 0 38 , N,76°48’W, 20 July 2002, colls. WES, J. M. 
Swearingen et al., “At black light at edge of mature mixed 
forest near open pond” (USNM 1) and “on rotten wood in 
hollow base of beech” (USNM 1); College Park, 18 VII- 
[19]42, George B. Vogt, “at light” (USNM 1). 

District of Columbia: Oxon Run, July 16, 1921, 
E. V. Shannon, “on oak bark” (USNM 1). 

West Virginia: Hampshire Co: 10 km S Capon 


Bridge at Cacapon River, 39°13'N, 78°28'W, 21-22 July 
2002, WES, J. M. Swearingen, J. R. Ott & E. Silverfine, 
collectors, “At black light in mixed mature forest, crest of 
shale slope above river” (USNM 1). 

Virginia: Dickenson Co: Breaks Interstate Park, 
Haysi, 1-14 July 2000, Robert Vigneault (VMNH 7). 
Fairfax Co. : Black Pond, reared from Castanea dentata, 
9-19 July [year not given], F. C. Craighead (USNM 1); 
Falls Church, 3 June [19] 17, G. M. Greene (USNM 1); 
near Plummer’s Island, 27 July 1920, H. S. Barber 
(USNM 1). Fauq. [. Fauquier. ; possibly in error for Fairfax] 
Co.: Belvoir, 5 July 1940, Dieke, rotten wood (USNM 6). 
King George Co. : Chotank Creek Natural Area Preserve, 
ca. 1 km NW Berthaville, 21 August 2001, K. L. Derge 
and R. O. Wilson, VDNH, uv light (VMNH 1). King & 
Queen Co. : Dragon Run Swamp at Rt. 603 bridge, east of 
Mascot, 18 July 2000, C. S. Hobson and A. C. Chazal, 
VDNH (VMNH 1). Loudoun Co: Bluemont, 15 July 
1911, W. R. Walton (USNM 1). 

North Carolina: Columbus Co. : Lake Waccamaw, 
6 July 1985, WES & A. Gerberich, “At black light in oak 
& pine scrub sand barrens near lake” (USNM 1). 

Additional states from which Z picea specimens 
have been seen (USNM) include Kentucky, Georgia, 
Louisiana, Missouri, Illinois, and Oklahoma. 

It seems likely that the Virginia range is 
discontinuous, with the population at the Breaks separated 
from the eastern contingents by the southern 
Appalachians. Virtually all of the collections have been 
made during July; apparently the species has a limited 
period of adult activity. Most of the specimens known to 
have been collected at lights are males (antennae larger), 
while those reared or found on rotten wood are usually 
females. Specimens usually occur on or near old trees; 
the species is perhaps an indicator of mature forest 
habitat. This is supported by the century-long span of 
records from Plummer’s Island, Maryland, where mature 
forest has persisted and expanded there during this period 
(Erwin, 1981). 

CERAMB Y CIDAE 

Urographis triangulifer LeConte 
New northeastern and state records 

Existing literature sources provide only an ambiguous 
image of the distribution of this striking cerambycid. 
Linsley & Chemsak (1995) state only “East-central 
United States to Kansas, Texas, and Alabama.” Dillon 
(1956) was about equally vague: “Ohio and Alabama west 
to Texas.” Yanega (1996) provided an illustration of the 
species and also summarized the distribution as “East 
central US.” Occurrence in the Atlantic Coast States was, 
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however, already established for Long Island, New York 
(Leonard, 1928) and for Clemson and Columbia, South 
Carolina (Kirk, 1970). In a checklist of Maryland 
cerambycids, Staines (1987) listed a record from Virginia 
(no locality given) but did not have a Maryland record. 
Downie & Arnett (1996) included “NC” in their state list, 
but on what basis is unclear as this species is not 
mentioned by either Brimley (1938) or Wray (1967) in 
their lists of North Carolina insects (and there are no NC 
specimens in the NCSU or USNM collections). Downie 
& Amett (1996) also include “FL” but again without 
obvious attribution and U. triangulifer is not listed for that 
state by Peck & Thomas (1998). Knull (1946) cited only 
Cincinnati as a known Ohio locality, and Fattig (1947) 
specified only Athens and Lumpkin in his list of Georgia 
cerambycids. 

Although widely distributed, this species is 
apparently not often collected and we take this occasion to 
provide the following unpublished records: 

Maryland: Montgomery Co. : “Plummer[‘s] Is[land], 
8.5.[19]43, H. S. Barber, on Boxelder” (USNM 1). 

Virginia: Sussex Co.: ca. 6 km SE Sussex Court 
House, Rt. 632, 14 July 1997, RLH, UV trap at Honey 
Pond (VMNH 1). 



Fig. 3. Known distribution of Urographis triangulifer. 
Symbols represent records from the literature and museum 
specimens as discussed in the text. Postulated limits of 
range are shown by the dashed line. The record for Mt. 
Whiteface, New York, is questioned as improbable in the 
context of the basic austral pattern. 


Georgia: Bibb Co. : Macon, 1 June 1996, J. C. Bourne 
(UGA 6). Clarke Co. : Whitehall Forest, 1-5 June 1978, 
R. H. Turnbow(UGA 1), 

These records collectively suggest a lowland 
distribution extending from Long Island to central 
Georgia, thence west to Texas and northward in the 
interior as far as southern Ohio and Indiana (Fig. 3). If 
this pattern is eventually confirmed, some doubts must be 
attached to the record by Leonard (1928: 453) for 
Whiteface Mountain, Essex Co., New York, which is 
incongruent for an austral species. The lack of records for 
the Coastal Plain in South Carolina, Georgia, and Florida 
is singular. 

CHRY SOMELIDAE 

Trirhabda borealis Blake 
New southernmost and state record 

The original description of this species (Blake, 1931: 
16) listed material from a transcontinental range: 
Massachusetts to Washington and south to West Virginia. 
The subsequent seven decades have seen no refinement 
of this distribution. Wilcox (1954) did not list it for Ohio, 
nor did the same author add new localities in his survey of 
the subfamily Galerucinae (Wilcox, 1965). It is therefore 
of some interest to provide two new collecting sites that 
extend the known range farther southward in the 
Appalachians: 

Virginia: Grayson Co. : White Top Mountain, open 
field on south slope at 5000 ft. [1524 m], at jet of FS 89 
and the Appalachian Trail, 11 July 1993, RLH (VMNH 
2), same site, 2 August 2002, RLH (VMNH 3); Piney 
Creek bog, ca. 6 km SSE of Galax, 7 July 2000, SMR 
(VMNH 4). 

Specimens from the White Top locality were taken 
by sweeping of low herbage in which hayscented fern 
(Dennstaedtia punctilobula) and an assortment of low 
composites were dominant. It was not thought at the time 
to determine plant associations for the beetles. 

These specimens could be readily identified with the 
use of Blake’s (1931) monograph, the outline of the 
aedeagus being particularly useful in excluding other 
eastern members of the genus. 

Since both of the cited localities are less than four 
miles (6 km) north of the North Carolina state line, it 
seems inevitable that T. borealis will be discovered in 
contiguous parts of both that state and Tennessee. 
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INTRODUCTION 

In the fall 2000, author SB cleared the underbrush 
of an Eastern White Pine ( Pinus strobus L.) grove in his 
backyard located in an urban area of Salem, Virginia 
(USA) by cutting and removing the lower branches. 
About a year later, he revisited the same trees and 
noticed copious resinous exudations originating from 
the branch stumps, particularly on five of the trees. 
There, he observed about twenty millipeds, later 
identified as Cylindroiulus truncorum (Silvestri, 1896; 
species group reviewed by Korsos & Enghoff, 1990), 
attached to the resin, 1-2 meters above ground (Fig. 1). 
Voucher specimens of Cylindroiulus truncorum are 
deposited at the Virginia Museum of Natural History 
(Martinsville, VA). 

This common, soil-dwelling Palearctic milliped has 
not been documented for Virginia although it was 
recorded at Colorado Springs, Colorado (Chamberlin, 
1923 as Diploiulus truncorum) and, subsequently, from 
hothouses in more northern states of the United States 
(Chamberlin & Hoffman, 1958). There is also one 
record from St. John’s, Newfoundland, Canada 
(Palmen, 1952; Shelley, 1988). The report of C. 


truncorum for Raleigh, North Carolina, about 320 km 
SSE of Salem (Shelley, 1978) is the southernmost 
known occurrence of this species in the United States. 
This milliped has also been documented for Brazil 
(Chamberlin & Hoffman, 1958; Hoffman, 1999). 

Natural History Observations 

Berlese extractions from P. strobus leaf litter were 
conducted in November 2001 and yielded a maximum 
of about 50 C. truncorum per 0.25 m 2 (= 200 C. 
truncorum per m 2 ). In his many years of studying soil 
invertebrates and running numerous Berlese samples, 
particularly in southwestern Virginia, RLH has seldom 
encountered millipeds under pine litter. Subsequent 
Berlese extractions were run from mid-December 2001 
to mid-February 2002 with generally disappointing 
results, although the 2001-2002 winter was unusually 
mild. Other millipeds found in P. strobus litter were 
the julidans Blaniulus guttulatus (Fabricius, 1798) 
(Blaniulidae) and Ophyiulus pilosus (Newport, 1843) 
(Julidae), as well as the polydesmid Polydesmus 
superus (Latzel, 1884), all introduced Palearctic 
millipeds. Only individuals of C. truncorum were found 
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Fig. 1. Three Cylindroiulus truncorum 
(arrows) attached to Pinus strobus resin. 


in P. strobus ; this species was not observed in non- 
resinous parts of P. strobus trunks (almost all 
observations occurred during daylight). In addition, no 
C. truncorum was found on other nearby 
exudate-bearing trees 15-30 m from the P. strobus 
grove, including one Ailanthus altissima (Mill.) 
Swingle (tree-of-heaven, Simaroubaceae) and one 
Picea pungens Engelm. (blue spruce, Pinaceae). 
Interestingly, three C. truncorum were found adhered to 
resin in one Picea abies (L.) Karst. (Norway spruce, 
Pinaceae). 

The presence of a monospecific sample of millipeds 
on two confamilial resin-producing tree genera {Pinus 
and Picea ) at first suggested to us that a long-distance 


chemical attractant may be responsible for this 
behavior. Long-distance communication has been 
reported for millipeds (Hopkin & Read, 1992), but 
milliped attraction to plant resins apparently has 
never been reported. We devised two experimental 
approaches to test whether there is positive chemotaxis 
of C. truncorum to the resin: artificial “trees”, in nature, 
and “cafeteria style” resin preference tests, in the 
laboratory. In both cases, the null hypothesis (H 0 ) was 
that there is no difference between a milliped getting 
and not getting immersed in the resin. The probability 
of a significant difference favoring the resin is any 
p value < 0.05. 

The artificial trees consisted of small (generally 
11.3 x 1.0 x 0.2 cm) polished pieces of wood, such as 
those used to stir paint or as handles of frozen desserts 
(Economy Craft Sticks, Forster, Inc., Wilton, Maine). 
The “trees” were generously coated with exudate from 
P. strobus , P. abies , or rubbed with relatively dry P. 
pungens resin; a fourth “tree” was left uncoated and 
served as a presumed negative “tree” control. A total of 
20 artificial trees was planted on 9 February 2002, 3-4 
cm deep into the soil. The artificial trees were placed 
about 25 cm away from five conspicuously resinous 
P. strobus trunks, in groups of four (approximately 
equally spaced, one tree per exudate treatment and a 
control). Reciprocal experiments were not performed 
on the other neighboring exudate-bearing trees because 
the number of millipeds on those trees was much lower 
(or zero). Hence, we assumed that C. truncorum soil 
populations were smaller than in the grove’s litter. 
After 21 days, no millipeds were found attached to the 
artificial trees. 

In the cafeteria-style resin preference tests, small 
(about 0.5 cm diameter) pieces of resin were placed in 
uncovered glass Petri dishes (9.5 cm in diameter). All 
millipeds used were retrieved from freshly collected 
P. strobus leaf litter; only clearly moving C. truncorum 
were used for the experiments. All tests were allowed to 
run for 15-30 min and the position of the millipeds with 
respect to the resin was recorded at the end of each test. 
Individuals of C. truncorum , which tend to walk close 
to the walls of the Petri dish (thigmotaxis), were tested 
only once. In one set of preliminary experiments, resins 
from P. strobus , P. abies , and P. pungens were placed 
close (<0.5 cm) to the walls of the Petri dish. In these 
experiments, two of the three tested millipeds became 
glued to the P. strobus resin. We suspected that C. 
truncorum were trapped on P. strobus resin because of 
their proximity to the resin and not necessarily because 
of positive resin chemotaxis. Consequently, we devised 
two more tests designed to reduce the effects of 
thigmotaxis by placing the resin farther away from the 
wall of the Petri dishes. When P. strobus resin was 
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placed approximately 3.0 cm from the wall of the Petri 
dishes, none of 12 millipeds was found attached to the 
resin (Sign Test, p < 0.0005, http://fonsg3.let.uva.nl/ 
Service/Statistics/Sign_Test.html, Sokal & Rohlf, 
1995). When P. strobus , P. abies, and P. pungens resins 
were placed in the same Petri dish with a blank control, 
only 4 of 12 millipeds were found adhered on any of 
the resins, always P. strobus (Sign test, p = 0.39). 
Hence, we reject the hypothesis of positive resin 
chemotaxis for C. truncorum. 

Sakwa (1974) showed that some simple sugars, at 
times made available in nature through microbial 
action, can be phagostimulatory to some European 
millipeds, including two species of julids. Using the 
carbon-13 isotope solid state nuclear magnetic 
resonance spectroscopy (C-13 SS NMR; Lambert et al., 
1999; Lambert & Poinar, 2002; Lambert et al., 2002), 
authors JBL and YW analyzed a P. strobus resin 
sample from one of the trees where C. truncorum were 
immersed in the resin. In this technique, a pulverized 
sample is exposed to a strong magnetic field making all 
magnetic nuclei, such as carbon-13, absorb energy, or 
resonate. Normally, each chemically distinct carbon 
nucleus in the molecules resonates at a different 
frequency. In the spectrograph, the horizontal axis is a 
measure of the magnetic interactions between any 
particular atom in the molecule and the magnetic field 
of the experiment. These interactions are interpreted in 
terms of the chemical bonds to the atom. Many 
different carbon atoms in the resin molecules 
experience different interactions with the magnetic field 
and hence fall at different frequencies along the 
horizontal axis. The units of delta on this axis are parts 
per million (ppm) of the magnetic field, which is slowly 
changing as the experiment evolves to place each kind 
of carbon at the resonance frequency. The vertical axis 
is a measure of the intensity of the interaction and 
generally is determined by the number of each specific 
type of carbon atom in the resin molecules. A sample of 
adamantane is run to calibrate the horizontal axis, then 
the unknown sample is run. The final spectrum has no 
direct dependence on the adamantane sample, other 
than the numbers on the horizontal axis. For instance, 
carbon atoms bonded to two oxygen atoms (O-C-O), 
characteristic of the anomeric carbon of carbohydrates 
(sugars), resonate at about 100 ppm. The absence of 
this peak from the spectrum of the P. strobus sample 
indicates that there are no detectable sugars in our 
sample (Fig. 2). Interestingly, the C-13 SS NMR shows 
peaks at about 70 ppm that are interpreted as possible 
alcohols. In laboratory observations, millipeds glued to 


P. strobus resin were not feeding on it and they 
appeared to be struggling to escape from the resin. 

We infer that C. truncorum move up and down the 
trees, like other arthropods such as alticine (Coleoptera: 
Chrysomelidae) larvae (N. Virkki, pers. comm.). After 
the original field observations were completed, author 
SB collected other julids, probably Cylindroiulus sp. 
(identified by RLH), on other resin-producing conifers 
[Chaemacyparis nootkatensis (D. Don) Spach 
(specimen number 58-377-A) and C. lowsoniana 
(A. Murray bis) Pari, (specimen number 54-1647-A) 
(Cupresaceae), collected on 29 March 2002 at the 



; u ii | iiii | Tiii|ii i i n iiTT ii i i| iii i{in l i|ii M |i M i|nii n i in i i ii|i i» | n ' )H ' n ')iiiiTTi r r|Tn n irTT;i i riTnT ^ 

220 200 180 160 140 120 100 80 60 40 20 0 



ppm 


Fig. 2. Spectra of Pinus strobus resin using C-13 Solid 
State Nuclear Magnetic Resonance Spectroscopy. Note 
the absence of peaks representing the anomeric carbon 
(O-C) of sugars at about 100 ppm and the presence of 
peaks at about 70 ppm suggesting the presence of 
alcohols. A. Normal Decoupling. B. Interrupted 
Decoupling. 
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Holden Arboretum, Kirtland, Ohio] suggesting that this 
phenomenon is widespread. Voucher specimens of the 
probable Cylindroiulus sp. and of the C. nootkatensis 
resin are deposited in the Department of Entomology at 
the California Academy of Sciences (San Francisco). 
The causes of this behavior remain unknown although 
movement of julids, including circadian vertical move¬ 
ments (Haacker, 1967) as well as yearly movements of 
C. truncorum within the soil (Geoffroy & Celerier, 
1996), but not on trees, have been reported. Other 
species of Cylindroiulus have been reported climbing 
trees on Madeira (Portugal) (Enghoff, 1983). Some 
millipeds, such as Cutervodesmus adisi Golovatch 
(Polydesmida: Furmannodesmidae), move from the soil 
to trees as a survival strategy to escape flooding (Adis 
et al., 1996), which is clearly not the situation in the 
case of the C. truncorum from Salem (VA). 

Exudate production of resins, gums, latexes, and 
other substances is widespread in plants. Such 
substances have been shown, or suspected, for at least 
510 genera in 137 vascular plant families (Santiago- 
Blay et al., 2002; Santiago-Blay, unpublished ongoing 
compilation). Natural entombment of organisms in 
modern exudates, especially resins, may be a useful 
model to better understand fossilization in ancient plant 
materials, such as solidified resin or amber. First, the 
exudates need not fall on organisms for entombment to 
occur. Herein, we have reported observations that only 
seem interpretable by inferring haphazard walking of 
the millipeds towards the resin and their inability to free 
themselves. Second, after about only one year, some of 
the millipeds were almost totally covered by an already 
hardened resin, suggesting that fossilization may be 
faster than previously suspected (Poinar, 1992). 
Situations like the ones described in this paper may 
represent the “fossils of the future” (C. Mauffe, pers. 
comm.). Nevertheless, the time needed for full resin 
polymerization remains unknown (Langenheim, 1995). 
Third, our observations add to the data that 
demonstrates the biotic bias of the amber fossil record. 
For example, assuming that the current abundance 
of individuals of different subfamilies of the 
Chrysomelidae is reasonably similar to that in the 
ancient Dominican amber forest (some 20-40 Ma; 
Poinar, 1992), eumolpine leaf beetles are the most 
commonly found chrysomelids in amber, while other 
leaf beetle subfamilies are disproportionately less 
represented (e.g., Santiago-Blay, 1994). 
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Albinism and its various forms have been reported 
for a variety of species and life history stages of North 
American amphibians (Hensley, 1959; Brame, 1962; 
Dyrkacz, 1981; Bechtel, 1995). Most instances of 
albinism are based on single individuals in populations 
that otherwise contain normally pigmented individuals. 
Examples from Virginia include American Toad (Bufo 
americanus ) from Fairfax County, Upland Chorus Frog 
(.Pseudacris feriarum ) from Frederick County, Eastern 
Spadefoot ( Scaphiopus holbrookii ) from New Kent 
County, Northern Gray-cheeked Salamander 
(.Plethodon montanus; originally reported as P. jordani ) 
from Smyth County, and Peaks of Otter Salamander 
(.Plethodon hubrichti ) from Botetourt County (Hensley, 
1959; Bulmer, 1975; Hayslett et al., 1998). In some 
cases, however, numerous albinistic individuals are 
reported for a single population. An increase in 
frequency of albinism in the Shovel-nosed Salamander 
(.Desmognathus marmoratus ) was reported for a 
population in North Carolina studied over a six-year 
period by Martof (1962) and Martof & Walton (1965). 
Albinism or its more common leucistic form (lacking 
integumentary pigment with normal eyes; Dyrkacz, 
1981) has been reported for the five species of 
amphibians in Virginia noted above. None of the 
reports, however, suggest more than single occurrences 
within populations. 

Albinism is known to occur in 8 of the 14 
recognized species of salamanders in the genus 
Ambystoma (exclusive of the unisexual forms) 
throughout North America (Dyrkacz, 1981; Petranka, 
1998). In the mid-Atlantic region, reports of albinistic 
ambystomatids include larval Jefferson Salamanders (A. 
jeffersonianum ), an adult Spotted Salamander (A. 


maculatum ), and larval Marbled Salamanders (A. 
opacum ) in Maryland (Harris, 1967, 1968, 1970), and 
larval Mole Salamanders (A. talpoideum ) from North 
Carolina (Palmer & Braswell, 1980). Dodd (1977-78) 
illustrated a leucistic Marbled Salamander larva but 
provided no locality data. No occurrences of albinism 
have been reported for mole salamanders in Virginia. 
The purpose of this note is to report two instances of 
the leucistic phase of albinism in Ambystoma opacum 
from the upper Coastal Plain of Virginia and the 
Shenandoah Valley. 

On 22 April 1998, a leucistic Ambystoma opacum 
larva was collected with a dip net in a small, vegetated, 
vernal pool (formerly a road rut) on Fort A.P. Hill 
Military Reservation, Caroline County, Virginia (Fig. 
1). It completely lacked dark pigment on the body and 
tail but had normally colored (dark) eyes. The gills 
were pink. Measurements of this larva were 27 mm 
snout-vent length (SVF), 49 mm total length, and 0.86 
g. A sample of normally pigmented larvae caught in the 
same pool on the same day averaged (+ 1 SD) 30.6 + 
1.5 mm SVF (27-35, n = 36), 55.0 + 3.3 mm total 
length (50-61, n = 31), and 1.3 ± 0.2 g (0.98-1.64, n = 
36). The leucistic larva was smaller than the rest of the 
cohort in all respects. It was kept alive for photographs 
but subsequently lost. Other aquatic amphibians found 
on the same date in the pool were Spotted Salamander 
larvae, Red-spotted Newt ( Notophthalmus viridescens) 
adults, and Green Frog ( Rana clamitans) tadpoles; all 
had normal pigmentation. 

On 14 June 2002, a leucistic Ambystoma opacum 
metamorph was captured in a pitfall trap leaving Pond 2 
in the Maple Flats Pond Complex within the 
Shenandoah Valley Sinkhole Pond system of the Big 
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Levels area in the George Washington National Forest 
of southeastern Augusta County, Virginia (see 
Buhlmann et al., 1999). This animal lacked dark 
pigment on the body and had only a narrow line of dark 
pigment on the dorsal ridge of the tail (Fig. 2). The 
eyes and gill stubs were dark. The leucistic metamorph 
measured 39 mm SVL and 69 mm TL and weighed 
1.56 g. Twelve normal metamorphs captured in the 
same pitfall on this date averaged 42.6 ±1.2 mm SVL 
(38-45), 71.9 ± 2.1 mm TL (62-76), and 1.71 ± 0.2 g 
(1.56-2.94). Other amphibians found in Pond 2 during 
June 2002 included Spring Peeper ( Pseudacris crucifer ) 
larvae and a few adult Red-spotted Newts. No other 
ambystomatids bred in Pond 2 in the 2001-02 season. 
The leucistic salamander was released. 

We examined over 4,279 larvae (789 in Caroline 
County, 3,490 in the Shenandoah Valley) and 12,167 
metamorphs (Shenandoah Valley) of Ambystoma 
opacum from these two locations during 1997-2002. All 
but these two individuals exhibited the normal 
pigmented phenotype. Genetically-based albinism and 
other pigment abnormalities occur naturally but rarely 
in most vertebrates, including humans. Our 
observations and literature review suggest that the 
leucistic form of albinism occurs rarely in A. opacum 
populations. The two reported here provide the first 
documentation of leucistic marbled salamanders in 
Virginia. 
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Fig. 1. Leucistic and normal Ambystoma opacum larvae 
from Fort A.P. Hill, Caroline County, Virginia. 



Fig. 2. Leucistic and normal Ambystoma opacum metamorphs from 
the Shenandoah Valley sinkhole ponds, Augusta County, Virginia. 
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COPPERHEAD PREYS ON STAR-NOSED MOLE IN 
THE GREAT DISMAL SWAMP - On 19 May 1989, 
I photographed an adult Copperhead ( Agkistrodon 
contortrix; total length, 0.9-1.0 m) as it swallowed a 
Star-nosed Mole ( Condylura cristata ) on the graveled 
shoulder of Jericho Ditch Lane (36° 42.98' N, 76° 32.11' 
W), 2.7 km east of White Marsh Road, in the Great 
Dismal Swamp National Wildlife Refuge, City of 
Suffolk, Virginia (Fig. 1). Both species are believed to 
be relatively common in the Great Dismal Swamp 
(Handley, 1979; Mitchell et al., 2000). Habitat on 
either side of the elevated roadbed consisted of 
seasonally flooded, second-growth forest dominated by 
red maple (Acer rubrum) and swamp black gum (Nyssa 
sylvatica var. biflora) (Graves, 2001). 

To my knowledge, the present observation 
represents the second record of snake predation on the 
Star-nosed Mole (Petersen & Yates, 1980; Mitchell, 
1994). Copperheads prey on a wide variety of small 
mammals including the Eastern Mole (Scalopus 
aquaticus) and Hairy-tailed Mole (Parascalops 
breweri) (Conant, 1938; Uhler et al., 1939; Fitch, 1960; 
Gloyd & Conant, 1990), and it probably feeds on the 
star-nosed mole wherever the two species co-occur. 
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Fig. 1. Copperhead preying on Star-nosed Mole in the 
Great Dismal Swamp. 
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OBSERVATIONS ON BREEDING BY EASTERN 
SPADEFOOTS ( SCAPHIOPUS HOLBROOKII) IN 
AUGUSTA COUNTY, VIRGINIA - The Eastern 
Spadefoot {Scaphiopus holbrookii ) is sparsely 
distributed in the Ridge and Valley physiographic 
province of Virginia (Merkle, 1977; Tobey, 1985; 
Mitchell & Reay, 1999). Mitchell & Reay (1999) did 
not record this fossorial toad from Augusta County, 
but three specimens have been reported from the 
Shenandoah Valley Sinkhole Pond System (SVSP) in 
the Big Levels area of the George Washington National 
Forest in the southeastern corner of the county. These 
records include two spadefoots (one adult, one juvenile) 
found within the Maple Flats Pond Complex (Mitchell 
& Buhlmann, 1999) and another (juvenile) found within 
the Loves Run Pond Complex (Gibson, 2002). 
However, there are no records of breeding by S. 
holbrookii in the region prior to this report, and few 
published accounts of breeding by this species 
anywhere in Virginia (e.g., Trautman, 1931; Richmond, 
1947, Burger, 1957, de Rageot et al., 1969; Jopson, 
1984). Spadefoots are known to breed in Virginia 
almost anytime that heavy rains fall between March and 
August (Burger, 1957; Hansen, 1958). The following 
account summarizes our observations of spadefoot 
breeding at SVSP. 

DRC and HMW heard the initiation of a breeding 
chorus at Pond 3 within the Maple Flats Pond Complex 
of the SVSP at 1845 h EST on 30 March 2001. Seven 
or eight males began calling at this time and a single 
female was found on the pond’s north shore. Air 
temperature was 16° C and conditions were clear. The 
National Weather Service’s IFLOWS rain gauge at 
Mills Creek (ca. 1.2 km from Pond 3) recorded 1.04 
inches (2.6 cm) of rain the previous day. Pond 3 had 
filled to a depth of 40 cm (approximately one quarter 
capacity) within 24 h of our first observation of calling 
males. The size of the breeding chorus increased over 
the next several days. Calling males were recorded and 
photographs of pairs in amplexus were taken on 2 April 
2001. 

The night of 6 April 2001 was unseasonably warm 
and humid, and the moon was full. SMR heard three 
calling males at Pond 3 shortly after dusk. When he 
returned two hours later, a breeding chorus of 
spadefoots was evident. Judging from calls heard 
during a 5-10 min period while standing at a single 
point along the pond shoreline, SMR estimated that 
15-20 chorusing males were present. However, a 
subsequent eyeshine count (Corben & Fellers, 2001) 
made during two complete circuits of the pond revealed 


that three times that many spadefoot males (ca. 50 total) 
were actually present in the chorus. Adult male 
spadefoots were easily detected from distances up to 50 
m because of their bright orange (dull red fide Pearson, 
1955) eyeshine reflectance, behavior (calling or mate 
searching), and the sparse emergent and woody 
vegetation in the pond. Many males were clustered 
together in small groups throughout the pond, but the 
various members of each group were usually calling 
asynchronously, which largely explains the low original 
estimate. Three mating pairs were also detected by the 
eyeshine method. One male was encountered on the 
forest floor while hopping toward the pond. Fresh eggs 
were abundant in the pond the following day. 

Spadefoot egg strings were first observed suspended 
to prairie willow (Salix humilus var. tristis) in Pond 3 
on 2 April 2001. Although spadefoot eggs can hatch 
within 24 h (Richmond, 1947), we did not observe 
hatching until 14 April. This long incubation was 
presumably due to relatively cold temperatures within 
Pond 3, which rose to near full capacity (130 cm deep) 
by 14 April. Richmond (1947) reported that eggs laid 
in mid-March at a site in New Kent County, Virginia, 
took seven days to hatch, whereas those laid in mid- 
August hatched the next day. Because egg deposition 
at Pond 3 occurred in early April, the pond’s filling left 
most egg strings suspended in the deeper, colder strata 
of the pond. Pond 3 began to recede quickly by 17 
April and was completely dry by 27 April. There was 
no indication that any spadefoot tadpoles reached 
metamorphosis. Raccoons and opossums predated 
heavily on larvae in the drying pond and no 
metamorphs were found under cover in the pond’s dry 
basin or in the surrounding forest. 

Pond 3 is one of the most ephemeral ponds within 
the SVSP; it frequently does not fill at all in the course 
of a year (Buhlmann et al., 1999). Pond 3 did not fill at 
all in 1999, 2000, or 2002. The last opportunity for 
spadefoots to have bred in this pond (prior to 2001) was 
in 1998 when the pond retained water until mid-June. 
However, the pond was not sampled intensively for 
amphibians in 1998 and it is therefore unknown if 
spadefoot reproduction was successful. Spadefoot 
populations have been previously documented to skip 
reproduction in years without favorable weather 
conditions (Richmond, 1947; Pearson, 1955; Hansen, 
1958). 

All 32 ponds within the Maple Flats Pond Complex 
were surveyed for amphibians during the first week of 
April 2001. Three ponds in the Loves Run Pond 
complex also were surveyed on 6 April 2001. One of 
the latter, plus two other ponds in the Loves Run Pond 
complex, were surveyed by members of the Virginia 
Herpetological Society on 19 May 2001 (Gibson, 
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2002). Scaphiopus holbrookii was only found to be 
breeding in one additional pond within the Maple Flats 
Pond Complex. During the first week of April, four 
males and one female entered Pond 2, which was 
completely encircled by a drift fence and pitfall trap 
array. The clutch from this single female hatched 
successfully but no metamorphs were found at the drift 
fence. Because Pond 2 retained water until early June, 
we suspect that predation by ambystomatid salamander 
larvae explains the mortality of spadefoot tadpoles in 
this pond. 
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A LEUCISTIC NORTHERN DUSKY SALA¬ 
MANDER (DESMOGNATHUS FUSCUS ) FROM 
VIRGINIA — Albinism and its leucistic variation 
(individuals lacking integumentary pigment with 
normal eyes; Dyrkacz, 1981) have been reported for six 
species of amphibians in Virginia (Mitchell & Church, 
2002, and references therein). Albino or leucistic 
salamanders reported from the Commonwealth include 
Northern Gray-cheeked Salamander ( Plethodon 
montanus ; originally reported as P. jordani ), Peaks of 
Otter Salamander {Plethodon hubrichti), and Marbled 
Salamanders {Ambystoma opacum ) (Hensley, 1959; 
Hayslett et al., 1998; Mitchell & Church, 2002). Albino 
and leucistic Northern Dusky Salamanders 
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C Desmognathus juscus) have been reported from 
Maryland (Harris, 1970), Massachusetts (Tyning, 
1977), and West Virginia (Channell & Valentine, 
1972). This short communication reports an instance of 
the leucistic form of albinism in D. fuscus from 
Virginia. 

On 14 April 2002, a leucistic adult Northern Dusky 
Salamander was found in leaf litter under a rock in a 
small, wet ditch in Posey Hollow, Conservation 
Research Center (Smithsonian Institution), Warren 
County, Virginia. The rock was in shallow water and 
imbedded about 2 cm in the substrate. The adult 
salamander was 56 mm SVL, 48 mm tail length, and 
weighed 3.48 g. The dorsum and sides of the head, 
body, and tail were golden tan in color with sparse, 
irregular, tiny dark brown flecking. The closest color 
match in Smithe (1975) is salmon to cream, depending 
on the lighting. The middorsal field where there would 
normally be an irregular light stripe was light to 
medium apricot with scalloped edges formed by small 
dark brown flecks. The first 17 mm of the dorsum of 
the tail was apricot where there would normally be 
reddish pigment. For 13 mm posterior to this field there 
was an abundance of tiny black flecks. The last 10 mm 
of the tail was dark brown. The venter was translucent; 
internal organs were darkly pigmented and visible. The 
ventral side of the body and tail were uniform golden 
tan. The chin was uniform golden tan except for 6 dark 
brown flecks, and the venter had only a small amount 
of scattered dark brown ventrolateral flecking. The head 
had a moderate number of dark brown flecks and was a 
darker golden tan than the body. The irises of the eyes 
were black. The light eye-jaw stripe characteristic of 
Desmognathus was not visible. All of the feet were 
orange-tan dorsally and rose ventrally. The toes were 
tipped in dark brown. 

The salamander was kept alive for photographs and 
then returned to the point of capture on the same day. 
Other salamanders found on the same date in Posey 
Hollow were Desmognathus monticola, Gyrinophilus 
porphyriticus, Hemidactylium scutatum, Notophthalmus 
viridescens, Plethodon cinereus, P. cylindraceus, and 
Pseudotriton ruber. All individuals captured, including 
other D. fuscus, had normal color and patterns. 

The D. fuscus from Massachusetts was described as 
raw sienna or tawny ochraceous (Tyning, 1977). The 
illustration of this salamander in Bechtel (1995) shows 
it to be orange to orange-yellow (Smithe, 1975) without 
dark flecking but with dark irises. The one described 
above for Virginia differed primarily by having the 
tiny, scattered dark brown flecking and dark tail tip. 
The leucistic form of albinism apparently occurs rarely 
in D. fuscus, as this report is the fourth published for 
this plethodontid. It is the first documentation of a 


leucistic phenotype in Virginia. 
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Fig. 1. Leucistic Desmognathus Juscus from Warren County, Virginia. 
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Geometroid Caterpillars of Northeastern and 
Appalachian Forests, by David L. Wagner, Douglas C. 
Ferguson, Timothy L. McCabe, & Richard C. Reardon. 
2001. Forest Health Technology Enterprise Team, 
Publication No. FHTET-2001-10, U.S. Department of 
Agriculture, Forest Service, Morgantown, WV. 239 pp. 
Available free of charge from Richard C. Reardon, 
USD A Forest Service, Forest Health Technology 
Enterprise Team, Morgantown, WV 26505, phone 304- 
285-1566; email: rreardon@fs.fed.us 

This guide is yet another in a series of recent, 
excellent publications on forest Fepidoptera that have 
been published by the U.S. Forest Service’s 
Morgantown, West Virginia office, heading authorities 
on the faunas of the Northeast and Pacific Northwest 
regions have been recruited to prepare these guides 
(e.g., Wagner et al., 1997; Miller & Hammond, 2000; 
present volume), which are currently available at no 
cost until supplies are exhausted. At least one of the 
guides has been printed a second time due to popular 
demand. More (expanded) guides are reportedly in 
preparation. I reviewed Wagner et al. (1997) in a 
previous issue of Banisteria (number 12). 


This 8.5 x 11 inch, glossy, soft-bound publication 
concerns the larval stages of nearly 200 geometrid 
moths that inhabit forests in the northeastern United 
States and the Appalachians. This is the second largest 
family (after Noctuidae) of macromoths in the region. 
Two species of Uraniidae (subfamily Epipleminae, 
formerly regarded as a distinct family) also are 
included. The guide is not intended to be a 
comprehensive treatment of the geometrid fauna of the 
region, but it is an excellent start. The emphasis is on 
tree and shrub feeders; forb and grass feeders are 
largely omitted. Despite possible public perception to 
the contrary, only a very small minority of forest moth 
species can be considered pests. The vast majority are 
important components of forest ecosystems, primarily 
serving as prey for various invertebrate and vertebrate 
predators, particularly birds and bats. Many species are 
important pollinators and some are nutrient recyclers. 

The text is well written and virtually free of 
typographical errors. Brief introductory chapters 
concern the life cycle of moths, caterpillar morphology, 
collecting techniques (emphasizing beating), rearing 
(including a discussion of parasitoids), photography, 
specimen preservation, and taxonomy. End material 
includes a glossary, important references, host (larval 
food) plant index, and caterpillar/moth index. 
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The bulk of the guide consists of species accounts. 
Common and scientific names are provided for each 
species, but in some cases different common names are 
applied to the caterpillar versus the adult stage. 
Standard common names are lacking for most moths, 
but many of the names in this guide agree with those in 
Co veil (1984). The authors coined new common names 
for several species which lacked them. Each species 
account includes a color photograph of a live, late stage 
caterpillar as well as a pinned, spread adult specimen, 
a description of the caterpillar, a summary of the 
distribution, abundance, and voltinism of the species in 
the study area (most comments refer to the status in 
Connecticut and Maryland, the states of residence of 
authors Wagner and Ferguson, respectively), larval host 
plants, and remarks (behavior, palatability, mimicry, 
overwintering stage of life cycle, etc.). There is a 
wealth of new and interesting information in these 
accounts. Virtually all of the caterpillar photographs 
(ca. 3 x 4.5 inches) are close-up images of excellent 
quality. They reveal that various species mimic stems, 
leaves, or needles. Adult images are postage stamp¬ 
sized, and a few are a bit dark. Photographs are 
provided for 185 species (103 genera) of Geometridae, 
as well as the two uraniids. These are the first color 
photographs ever published for the larvae of many 
species. Some of the adults illustrated are absent from 
CovelTs (1984) field guide. Several dozen closely 
related species are discussed in the various species 
accounts. Size data for mature larvae are provided for 
many, but unfortunately not all, species. 

Most of the species treated in the guide are common 
in some or all portions of the study area (Maine to 
northern Alabama and Georgia), but a few are rarely 
collected taxa (e.g., Nemoria tuscarora ). Others may 
be common in southern Canada or New England, but 
quite rare (and typically restricted to high mountains) as 
far south as Virginia. Of the 185 geometrid species 
illustrated in the guide, about 150 (80%) are known to 
inhabit Virginia. This accounts for nearly two-thirds of 
the documented geometrid fauna of the state. Based on 
their current ranges, another 20-25 species treated in the 
guide may eventually be documented in Virginia. The 
range of one species (Lobophora nivigerata ) is cited as 
“Transcontinental in Canada south to Maryland, 
Indiana, and South Dakota”, but Covell (1984) reported 
that it ranges south to the mountains of North Carolina 
and I am aware of several Virginia records. Three of 
the remaining species are recent imports to North 
America which might spread south as far as Virginia 
eventually. Consequently, only about a dozen boreal 
species (mostly bog inhabitants) treated in this guide 
have little chance of occurring in Virginia. Both of our 
representatives of the family Uraniidae are in the guide. 


The authors provide new identification characters 
for some species, plus dozens of new host plant records. 
They discredit some erroneous host plant records that 
appeared in older literature, but acknowledge that other 
such records may have been perpetuated in this guide. 
The authors note throughout the text that the host plants 
are poorly known for some species, or even genera, and 
encourage contributions in this regard from all 
interested parties. Clearly, this is an area where good 
amateur naturalists can make important contributions. 
Unfortunately, host plants are only identified by their 
common names in the species accounts, although the 
index includes some scientific names (mostly genus 
level only). The authors also note particular genera or 
species groups of geometrids that are in need of 
taxonomic revision or further study. Several new 
species remain to be described in the Northeast, 
including one that is given a species account in this 
guide. 

In summary, this is an excellent publication that I 
recommend to anyone with even a remote interest in 
Lepidoptera. And, remember, it is currently free. I 
eagerly await the appearance of subsequent guides in 
this series. In closing, I would like to convey my 
personal sadness at the recent passing of Dr. Douglas C. 
Ferguson, Curator Emeritus of Lepidoptera at the 
Smithsonian Institution. He was the second author of 
this guide, a leading authority on the moth fauna of 
North America for the past half-century, actively 
working on numerous research projects at the time of 
his death, and a gentleman in every respect. 
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Reports 

1. President’s Report 

For my last act as your President I want to give you 
a few pieces of information, mainly for housekeeping. 
We have experienced a slight decline in membership 
for the period 1999 to 2002. However, as indicated by 
the Secretary/Treasurer’s Report below, membership 
appears to be on the rebound. Remember that your 
dues go primarily to support publication of Banisteria. 
If you have not already done so, get that check in the 
mail to renew your membership. Also, during 2002 we 
had to search for a new webmaster because Ken Stein 
relocated in late 2001 from Blacksburg to Stony Brook, 
New York. John White, the webmaster for the Virginia 
Herpetological Society, has recently agreed to add to 
his duties and serve as webmaster for the VNHS. 
Many thanks to John. On January 1, 2003, Barbara 
Abraham will take over as President of the Society. 
Soon you will be receiving a ballot for the upcoming 
election. We will be electing a Councilor to replace 
Joella Killian and a new Vice President. The candidates 
for VP are in the process of being finalized. Mike 
Donahue and Janet Reed have agreed to be candidates 
for the position of Councilor. 

The faces of the individuals presiding over the 
affairs of the VNHS are changing. This is a good 
thing. Involvement of the membership is one of the 
best ways to keep an organization such as this healthy. 
I urge you to become involved by taking a leadership 
role in the organization. If you wish to serve or if you 
know of someone interested in helping manage the 
Society forward their name to wwieland@mwc.edu or 
write me at Mary Washington College. Although the 
ballots will go out soon, before you know it the next 
election will be upon us. There is plenty to do and 
plenty of room for those willing to serve. 

Last May the first annual Virginia Bioblitz was held 
at Pocahontas State Park. Several members were 
present to help. The VNHS Executive Committee has 
decided to support the Bioblitz on a regular basis. To 
this end the Society will provide $500 to defray costs of 
the Bioblitz to be held at Douthat State Park this spring. 
We hope to continue this support in future years. As 
VNHS members you too can support by attending the 
Bioblitz. BioBlitz is designed as part contest, part 
festival, part educational event, part scientific endeavor. 
The BioBlitz brings together scientists, naturalists, 


students, and other organizations from across the state 
in a race against time to see how many species they can 
count in a 24-hour biological survey. 

The 10th Annual Joint Meeting of the Virginia 
Natural History Society and the Natural History and 
Biodiversity Section of the Virginia Academy of 
Science is scheduled for May 28, 2003, at the 
University of Virginia. This joint meeting was first 
held in 1994 and since that time 143 presentations have 
been given at this meeting, averaging about 16 papers 
each year. Participation in the paper sessions has been 
very good but attendance at the mid-year business 
meeting held at the same time has been poor. Make 
plans now to attend the meeting and plan to also attend 
the business meeting. Your officers need your input if 
we are going to address your needs. This will be my 
last report as your President and I want to end it by 
asking you to give Barbara your support and saying 
“get involved.” 

Respectfully submitted, 

Werner Wieland, President 

2. Secretary/Treasurer’s Report 

We have 153 members, 15 of which are institutions 
or libraries. These are both new and renewed 
memberships for 2002. At the end of 2001, we had 158 
members, so it would be good for us to gain a few more 
memberships during the remainder of the year. 

As always, we encourage our active members to 
recruit members for the Society. A membership form is 
included with this mailing. Pass it on to a friend or 
colleague interested in the natural history of our state. 
Also with this mailing, you are receiving a renewal 
notice for the year 2003 as well as an election ballot. 

Our treasury presently holds $4,667.11 (as of 15 
November 2002). We are always grateful for 
contributions from Society members above the regular 
membership amounts, and we have received fifteen 
such donations this year totaling $235. 

We continue to be grateful to Hampden-Sydney 
College for support with the paperwork concerning our 
treasury. The secretary of Gilmer Hall, Hampden- 
Sydney College, Beckie Smith, has done a great job of 
keeping our records of membership, and she has 
prepared the address labels for all mailings. We thank 
her for her dedication to these tasks, and we thank the 
College for supplying this support to the Society. 
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Please submit all enquiries about membership in the 
Society or about past issues of Banisteria to: Dr. Anne 
Lund, Virginia Natural History Society, Box 62, 
Hampden-Sydney, Virginia 23943, or email, 

alund@hsc.edu. 

Respectfully submitted, 

Anne Lund, Secretary/Treasurer 

3. Editors’ Report 

The Fall 2002 issue of Banisteria (Number 20) will 
be published a little closer to schedule than recent 
issues. This is due to the fact that manuscript 
submissions have been coming in at a rate slightly 
higher than in recent years. We have several in the 
review process that should make the next issue full 
size. This includes a major paper on the mosses of the 
Virginia Piedmont. We thank Richard Hoffman for his 
help in editing and formatting the lead article of the 
current issue. We know of several other manuscripts 
(mostly ours) in the works for the next couple of issues, 
but we still need manuscripts from other members of 
the VNHS. 

Remember to send vertebrate and biography 
manuscripts to Joe Mitchell and those on invertebrates 
and plants to Steve Roble. Note that Joe is also 
handling the book reviews in 2003. 

Editor Roble prepared a summary of the 
contributions to Banisteria for the first 20 issues, that 
is, the first 10 years in which this journal has been 
published (the first issue was published on November 
13, 1992). The results below show that our journal has 
made a considerable contribution to the natural history 
of Virginia. Richard Hoffman noted that it may be the 
most productive, and focused, period in the history of 
the Commonwealth’s natural history. We are hopeful 
that this trend will continue, but as always, the success 
of Banisteria depends on submissions of manuscripts. 

Ten-Year Summary of Banisteria 

We have published over a thousand pages of 
information and data on the gamut of natural history of 
Virginia. Papers on the Commonwealth’s fauna have 
predominated, but others have concerned the flora, 
geology, and Native Americans, and there have been 
several biographies and historical accounts. More than 
100 pages have been published during each of the past 
seven years. Banisteria number 13, which contained the 


proceedings of the Big Levels-Maple Flats symposium, 
is the largest issue (210 pages) to date. 

One author, Dr. Hoffman, contributed 38 of the 183 
papers (21%) published in the journal (26 of them as 
the sole author, 8 as senior author, and 4 as a junior 
author). The editors have contributed a total of 50 
additional papers (and coauthored 7 others with 
Hoffman). Even with an impressive total of 142 authors 
that have published papers in this journal, much of 
Banisteria's contents (48% of all papers and 54% of all 
reviews) have been generated by the past and present 
editors. We would really like to see a change in this 
trend, as the journal is for all of Virginia and for all 
authors wishing to make a contribution to natural 
history. Thus, our lament about needing manuscripts is 
as keen as ever. 

Respectfully submitted, 

Joe Mitchell and Steve Roble 
Co-editors 


Year 

# Pages Papers Authors 

Reviews 

Obituaries 

1992 

1 

24 

10 

8 

0 

0 

1993 

2 

29 

7 

8 

0 

0 

1994 

3 

36 

9 

9 

0 

0 


4 

43 

6 

6 

2 

1 

1995 

5 

44 

9 

9 

0 

0 


6 

42 

8 

13 

3 

0 

1996 

7 

61 

9 

14 

1 

0 


8 

64 

11 

9 

2 

0 

1997 

9 

67 

10 

16 

1 

1 


10 

36 

10 

10 

1 

0 

1998 

11 

62 

9 a 

12 

2 

1 


12 

54 

10 a 

17 

3 

0 

1999 

13 

210 

19 b 

36 

0 

0 


14 

58 

7 

17 

2 

0 

2000 

15 

54 

9 

7 

0 

0 


16 

64 

9 

12 

2 

1 

2001 

17 

60 

6 

17 

2 

0 


18 

56 

8 

16 

4 

1 

2002 

19 

33 

8 

7 

0 

0 


20 

80 

9 

14 

1 

0 

Total 

20 

1177 

183 

142 c 

26 

5 


a Includes one biography 
b Includes 3 papers consisting of abstracts only 
c Cumulative number of authors 
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4. History of VNHS Officers (1992-2002) 

The following summary was prepared by S. M. Roble 
on the occasion of the society’s tenth anniversary. 

President (and Vice-President) 


Michael Kosztarab 
Barry Knisley 
Thomas Rawinski 
Richard Neves 
Werner Wieland 
Barbara Abraham 

Secretary-Treasurer 

Anne Lund 

Councilors 

Richard Neves 
Thomas Rawinski 
Carolyn Wells 
Norman Fashing 
Judith Winston 
Steven Roble 
Michael Kosztarab 
Joella Killian 
Paul Bedell 
Thomas McAvoy 

Banisteria Editors 
Richard Hoffman 
Joseph Mitchell 
Steven Roble 


1992-1994 

1995-1996 (VP 1992-94) 
1997 (part; VP 1995-96) 
1997-2000 (VP 1997, part) 
2001-2002 (VP 1999-2000) 
(VP 2001-2002) 


1992- 


1993-1996 

1993-1994 

1993-1994 

1995- 1998 

1996- 1998 

1997- 2000 
1999-2000 
1999-2002 
2001 - 
2001 - 


1992-1999 

1992- 

2000 - 


Announcements 


1. Election Ballot 


in Richmond. Richard is the Curator of Recent 
Invertebrates for the museum, a title that could fit few 
people on the planet. He is the author of more than 400 
scientific papers, mostly on invertebrates, especially 
millipeds, worldwide. More than 50 of his papers 
concern amphibians and reptiles, especially Virginia 
species. Eighteen species of invertebrates (and one 
salamander) have been named after Dr. Hoffman. He 
recently found a new tiny milliped in New York City’s 
Central Park (an introduced species) that generated a 
lot of media interest. We congratulate Richard on this 
award and for continued productivity on Virginia’s 
natural history. 


3. Second Annual Virginia Bioblitz 

The second annual Virginia Bioblitz is scheduled 
for May 17-18, 2003, at Douthat State Park in the 
mountains of Bath County. This is a great opportunity 
to meet and interact with other naturalists from around 
the state (and beyond). The first Virginia Bioblitz was 
held on May 11-12, 2002, at Pocahontas State Park in 
Chesterfield County. Approximately 100 biologists, 
naturalists, students, and volunteers tallied 1,377 
species in the park during the 24-hour survey period. 
The results of the 2002 Bioblitz survey will be 
published in a future issue of Banisteria. The VNHS 
will contribute $500 to defray costs of the Bioblitz to 
be held at Douthat State Park and hopes to continue this 
support in future years. For more information about 
participating in the upcoming Bioblitz contact Art 
Evans at arthurevans@earthlink.net or (804) 264- 
0488. Information about the 2003 Bioblitz also will be 
posted in the near future on the VNHS website at 
http://fwie.fw.vt.edu/vnhs/. 


Members are receiving an election ballot with this 
issue of Banisteria. Positions on the current ballot are 
Vice President (President-Elect) and Councilor. Please 
return your ballots to Dr. Anne Lund, Secretary/ 
Treasurer, Virginia Natural History Society, Box 62, 
Hampden-Sydney, Virginia 23943. 

2. Lifetime Achievement Award 

On November 20, 2002, our very own founding 
editor and patron Dr. Richard L. Hoffman received a 
Lifetime Achievement Award from the Virginia 
Museum of Natural History in the office of state 
Secretary of Natural Resources W. Tayloe Murphy, Jr., 


4. Tenth Annual Meeting of the Virginia Natural 
History Society 

The 10th annual meeting of the VNHS (as the 
Natural History and Biodiversity Section of the 
Virginia Academy of Science) will be held on May 28, 
2003, at the University of Virginia in Charlottesville. 
The deadline for submission of titles for presentations 
and posters for this session had not been set by the time 
this issue of Banisteria went to press. This information, 
as well as instructions for preparing and submitting 
abstracts of presentations, will be posted in early 2003 
on the website of the Virginia Academy of Science at 
http://www.vacadsci.org/. Presenters must be 
members of the Virginia Academy of Science. 


MISCELLANEA 


79 


5. Other Forthcoming Meetings 

Partners in Flight, Joint Meeting of the Northeast and 
Southeast Working Groups, 12-15 March 2003, 
Virginia Tech, Blacksburg, VA. http://fwie.fw.vt.edu/ 
www/military/PIF_Blacksburg.htm 

Virginia Chapter of The Wildlife Society, 26-28 March 
2003, Comfort Inn - Midtown Conference Center, 
Richmond, VA. Theme: “Changing Land-use Trends, 
their Effects and Approaches to Addressing Them” 

http://fwie.fw.vt.edu/vatws/ 

Association of Southeastern Biologists, 9-12 April 
2003, Crystal City Hyatt Regency Hotel, Arlington, 

VA. http://www.biology.howard.edu/ASB/ASBstart_ 
here.html 

Virginia Society of Ornithology, 2-4 May 2003, 
Holiday Inn-University Area and Conference Center, 
Charlottesville, VA. http://www.vabirds.org 

Virginia Herpetological Society, 31 May-1 June 2003, 
Greensville County, VA. http://fwie.fw.vt.edu/vhs/ 


Instructions for Contributors 

Banisteria accepts manuscripts that contribute to the 
public and scientific knowledge of the natural history 
of Virginia. This publication is intended to be an outlet 
for the kind of information that is useful but would not 
be accepted in the mainstream journals. Information 
found in field notebooks and files that never made it 
into scientific journals is especially important. 
Manuscripts derived from natural history observations, 
small-scale field projects, distribution surveys and 
reviews, species inventories, reports for contracted 
environmental projects, and unpublished theses are 
especially desired. The focus of Banisteria is classical 
and therefore slanted toward organismal biology. 
Reviews of books relevant to Virginia’s natural history 
and biographies of naturalists influential in this field 
are also welcomed by the editors. The journal also is 
suited for papers on the history of natural history as it 
pertains to Virginia. 

To qualify for publication in Banisteria, the 
manuscript must pertain in some way to the flora, 
fauna, geology, geography or Native Americans of the 
Commonwealth. Papers focusing largely on projects 
conducted outside of the state will be considered only if 
there is a strong connection to Virginia. Papers may be 
full length or shorter contributions, and we are always 


looking for book reviews. Authors are not required to 
be members of the Virginia Natural History Society to 
submit manuscripts, although membership in VNHS is 
strongly encouraged. There are no page charges for 
members. The editors will be happy to assist authors in 
their preparation of manuscripts. We would rather help 
get natural history information published for others to 
use than have it remain on the shelf or in someone’s 
desk. 

Manuscripts on vertebrates, history, biography, and 
material for the Miscellanea section (book reviews, 
announcements, news of members, obituaries, etc.) 
should be sent to Joe Mitchell. Manuscripts on plants 
and invertebrates should be sent to Steve Roble. Papers 
on other topics can be submitted to either editor. 
Mitchell and Roble will serve as editors for each 
other’s papers and an associate editor will be asked to 
serve as editor for those papers written jointly by the 
co-editors. 

Manuscripts should be sent in duplicate to the 
appropriate co-editor (see previous paragraph), who 
will in turn seek one or two reviews. Authors should 
retain both the original typescript and figures until final 
acceptance for publication. Photocopies are adequate 
for review purposes. 

Manuscripts must be written on one side of standard 
size paper (21.5 x 28 cm) using double spacing 
throughout. Words should not be hyphenated. 
Manuscripts should be arranged in the following order: 
title, author’s name, author’s address, text, 
acknowledgments, literature cited, tables, figure 
legends, figures. Long manuscripts should have 
standard sections, e.g., Materials and Methods, Results, 
and Discussion, although some papers may not be 
amenable to such division, and short manuscripts (<4-6 
pages) need not have these sections. All pages should 
be numbered, including tables. The title should be 
concise but informative. It and the author’s name and 
address should be centered at the top of the first page. 
The text should begin on the first page beneath the 
author’s address. Use good judgment on arrangement 
of sections when other than the standard approach is 
necessary. Use italics or underlines for species’ 
scientific names. 

References: Use the following as a guide. Do not 

abbreviate journal names. 

Journal article with 1 author. 

Scott, D. 1986. Notes on the eastern hognose snake, 
Heterodon platyrhinos Latreille (Squamata: 
Colubridae), in a Virginia barrier island. Brimleyana 
12: 51-55. 
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Journal article with 2 authors: 

Tilley, S. C., & D. W. Tinkle. 1968. A reinterpretation 
of the reproductive cycle and demography of the 
salamander Desmognathus ochrophaeus. Copeia 1968: 
299-303. 

Journal article with 3+ authors: 

Funderburg, J. B., P. Hertz, & W. M. Kerfoot. 1974. 
A range extension for the carpenter frog, Rana 
virgatipes Cope, in the Chesapeake Bay region. 
Bulletin of the Maryland Herpetological Society 10: 
77-79. 

Book: 

Harris, L. D. 1984. The Fragmented Forest. University 
of Chicago Press, Chicago, IL. 211 pp. 

Chapter in a book: 

Gentry, A. H. 1986. Endemism in tropical versus 
temperate plant communities. Pp. 153-181 In M. Soule 
(ed.), Conservation Biology. Sinauer Associates, Inc., 
Sunderland, MA. 

Report: 

The Nature Conservancy. 1975. The preservation of 
natural diversity: A survey and recommendations. 
Report to the U.S. Department of Interior, Washington, 
DC. 189 pp. (include report series and number if 
present). 

Thesis: 

Riddick, M. B. 1973. Freshwater mussels of the 
Pamunkey River system, Virginia. Master’s Thesis, 
Virginia Commonwealth University, Richmond, VA. 
105 pp. 

Tables: Each table should be typed on a separate sheet 
of paper, preferably using 10 point font. A legend for 
each table should follow the number and must be on the 
same page as the table. Ruled, horizontal lines should 
be avoided except at the top and bottom of the table. 
Remember that each table must fit within a space of 
6.5 x 8.5 inches, and that reduction may cause loss of 
detail. 


Figures: Black and white line drawings are acceptable 
for publication. They should be no more than twice the 
size of final publication size, and if several are 
assembled as a plate, keep the ratio of height to width 
consistent with the rectangular shape of the page. 
The back of each figure should be labeled with the 
author’s name. 

Photographs: Banisteria will accept high contrast 
black and white photographs. Submit at least 5x7 
inch photos (mounted if possible) or jpeg files. 
Remember that reduction to fit column or page width 
will cause loss of detail. 

Abbreviations: The following common abbreviations 
are accepted in Banisteria: n (sample size), no. 
(number), SVL (snout-vent length; define on first 
usage), DBH (diameter at breast height), yr (years), mo 
(months), wk (weeks), h (hours), min (minutes), 
s (seconds), P (probability), df (degrees of freedom), 
SD and SE (standard deviation and standard error), 
ns (not significant), 1 (liter), g (gram), mm (millimeter), 
m (meter), km (kilometer), and C (degrees Celsius). 
Do not abbreviate dates or undefined terms. 

Electronic transfer of manuscripts: After a 
manuscript has been accepted for publication, one 
paper copy and an electronic copy (3.5 inch diskette or 
email attachment) should be sent to S. M. Roble. If 
possible, use IBM-compatible systems with Microsoft 
Word or Word Perfect. Please do not justify right-hand 
margins, and do not attempt to produce “camera-ready 
copy.” 

Reprints: Reprints are not provided. However, authors 
will be sent one printed copy of their formatted article 
to allow them or their institutions to prepare 
photocopies or electronic files for personal use or 
exchange purposes. 

Page charges: Page charges are waived for 
manuscripts written or coauthored by members of the 
Virginia Natural History Society, although members 
with grant funds are encouraged to contribute toward 
printing costs. Nonmember authors will be accessed 
page charges at a rate of $10 per printed page. 
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Magnolia virginiana Linnaeus 

Original drawing by John Banister, sent to Bishop D. H. Compton in 1689. 
Figure 90 in folio in Sir Hans Sloane’s MS 4002 in the British Museum. 
Photocopy courtesy of Joseph and Nesta Ewan. 









